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FOEEWORD. 


VoLUMK I. of this han(llK)oh liiis doalt iniiiiilj’ witli the bi’i(iuetting 
of loiiioral fuels, a sphen' of work whicli stands in the clos&st ro- 
latioiislii|) vvitii (he iniiiiuo of pit and lirown roals, witli the droasing' 
and sale of coal, and also with the cntling and utilisation of jieat. ' * 

I'ai’t I. cnihracfs the " I’rod net ion of foal Brii|Helte^>'” .Part II. 
the " Product ion of lliown-l'oal liriipietles anil W'et.-foinpruased 
BloeUs.’ while the [irodnelion of hrii|ni‘ttes from peat, wood waste, 
and other iion-inetallic organic or inorganic mat-erials is dealt with 
in an Appendix. 

flosely relateil to tlm mining, dressing, and utilisation of ore.s, 
more especially iron ores, tins liraneli of the snlijeet is also of some 
importance in the ntihsalion of the swarf obtained in the various 
machining operations i-arrieil out on iron, sleid, and other metals and 
alloys. 

Although this phase of hrnpietting deals with the conversion of 
finely divided or powdery materials into lump form, and notwithstand¬ 
ing that many of the hinding materials and meehanieal appliances 
used in the. hriipiettieg of coals aie, or could he, applied eijiially well 
here, it appears to he ad\i,sable to ileal with the case of ores, etc., 
separately, and to refer to the descriptions, illustrations, and reports 
contained in Vol, I whenever iieces.sary, hecanse the nature of the 
matei iais dealt with dill'ers very considerahly in the two eases. Further, 
the resulting hriijiiettes have to fnllil totally diflerent reipiircmeiita an 
a result of the ditferent objects of tlndr ajiplication. 

In addition to briipietting proper, agglomeration or sintering of 
ores and metallurgical products is also dealt with. This process con¬ 
sists of converting suitable fine material into lumps adapted to the 
[larticular smelting jirocess, without calling in the aid of the processes 
of moulding and compre.s.siun. 
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SKC'I'loN I 

VARIOUS METALLIC BRIQUETTING MATERIALS. 
REASONS FOR, AND OBJECTS OF BRIQUET¬ 
TING THEM, CHARACTERISTICS OF GOOD 
BRIQUETTES. BRIQUETTE TESTING. 

A. VARIOUS METALLIC BRIQUETTING MATERIALS. 

1. Ores 

Ores are d' piiiiir IIII]'I)| l.iiicr. They leave ridnT (ij !,(' woiKed ii[i III 
till' rmiydi, lus ilirsseil [iroilurts (Hiiiiie.s, ('(.iiii iiliali s, i'll' ), as |■llaHt(■(l 
ores, or. In .s'lim; c.aM'S, in (he I’oriii of resiiliies from the lixiviatioii 
of such proihicts. 

(o) Crude Ores, n.s .such, are. seliiom eoiiHiilereil for direct liriquet 
ting or agglonieratloii e.xcciit In cases when, in adilition to lumps of 
ore, there e.xi.st consider,'dile i|uantitic‘,s of HMely divided or moist 
material containing enough metal to disjio.se of the neccHsity fur 
special dre.ssing. Such line material may ari.se during the mining 
operations, or may he produced suhseijiiently hy breakage and attrition 
of the lumjw during loading and unloading, during long journeys by 
rail or sea, or during jiroloiiged .storage in large ojicii spaces. 

This apjihes, for evainjile, to many of the rich mugnelic iron ore and red 
hematite deposits oecurrmg in Sweden, S|)am, .South Uiishia, .North Aiijcrica, 
and-other places. The "bulk of these ores is slujijied long distance.s, consider¬ 
able quantities being sent to Germany, It idso ajiplies to the very soft iron 
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dintrict; to the deposits of finely divided oolUic o)a^ or 
cliitlky-ai^gSllacoouH brown iron ores oocurring in Upficr Silesia, Gross-Ilsede, 

' the jjAhn district, the Criinoa, Ravaria, Scotland, and otTier parts of the 
^^orld'j the powdery iiiangancsc ores occurring in tlic CancasuH and at 
Uiossen. Calamine (for /me smelting), bauxite, and china clay (for the prri-'' 
duction of aluminium) also come under tlie same heading. 

TTp to the present only a relatively small projHirtion of these and other 
similar suitabh ore.s have heen subject'd to tlio process of briquetting, but 
of late there lias Ix'cn an im^reased teiulency towards tlio a])[>lieation of brick- 
making or agglomeration .at tlie mmes, at tlie mam stockyards for ore ci- 
portatioii, or oven at the smeltmg works. ^I’ho poor Hue oolitic brown 
hematites, obtained m n()t mconsiderablo (quantities at the Mmette pits of 
fjOrraiiK! and Ijiixauiilumig, are not specially suitable for briquetting, since 
their lime e<juf.enl would lead to re disintegration in the I'lasL furnace, and 
methods of briquetting to oveicomo tins diHii ulty would bo far too eo.stly. 

{h) Prepared Ores refer not so much tlu* sniall.s separated from 
the lumps by the simple process of sieving, Imt rather to tlie con- 
Centrat(Hl fine ores xvhieii, after a moi't; or less fine imlverisation of 
the rough mat(;rial, have lieen separatfsl from admixed ganguc or 
foieign oi es liy means of a flotation, niagmdie, or similar process. 
The,s(; enriched ores are obtained in the form of sands, meals, or slimes, 
and are generally called “ eomauitratixs.” 

♦ 

CoiiHidcralilo (juantitics of ttiiw conconlnitc'.s arc already l)rii|uottcd in 
Kiiropc, pnncipally in (Jent-ral Swcilen and Xnrtli Xnnvay, ulicre several of' 
tlie iron ore deposits, more iiarlirularly mat^mdic ores, are lieeomiiio cxliansted, 
but still coiitiiii eoiisideralile quantities of poorer ores (coiilaiiiine from 50 to 
below ;i0 ]ier cent, of non) wincli do not permit of direct snieltine. The whole 
of the output of r(iuf,di ore is first liroken into [lieei^s of a suitable size, then 
finely ground, and tlie powder eoneeiitrated electromagiietieallv until its iron 
content is upwards of (iO i.m- cent. Sneli a material can yield briipicttcs of a 
very high viduo. 

In this way 2;>S,000 tons of poor ores were w'orked up into 131,000 tons 
of concentrates in 190G in Sweden alone. Of lliis (piaiitity, more than half 
was hri(|ne(ted in ftweden, some was worked up in (Jerriiatiy, and the remainder 
treated elsewhere. 

Ill (ierniaiiy, too, there are a large number of deposits of 'materials deficient 
ill iron—ferruginous sandstones containing 1] to 12 per cent, of iron, for 
example, cover many square mile.s—wliiidi could he worked up into useful 
and valnahle products liy snitalilc processes of magnetic coucoiitration- 
hrhpiottiiig similar to tliose apjilied in Sweden. Tlie reason for scarcely evef 
doing this at tlie present time iiiis in tiie absence of necessity. 

So long 118 rich ores can lie obtained cheaply from other countries, there » 
little object in going to the extra expense involved in obtoining iron from" poor 
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^Terthotes^ the advioo of H. Wedding should be followed) and 
.tin^y consideration given to the subject, so that the sudden pf 

unexpected condjtions, such as the iuiposl of taxes, legislation agilYist exi>ort, 
the outbreak of war, etc., sliould be amply piovide<l for. At the^fijvnio time 
considerable help would bo gneii to tlie development of the (ierman pig-iron, 
industry. Aceoiding to an e.stimate l>y the editor of uud Eueii^ 

German pig-iron industry '^fiould grow at the rate (jf (r.l per cent. j)or annum-- 
from 12,47t<,000 tons in MlOh (o 211, (1 tons in 11120. This will rcipiirc 
88,230,000 tons of ores, a <jiMntity uhicli cami^»t he sujtplied from the o.xisting 
home deposits unles.s umgneti<'eoinM'iitration and lunpietting of juuir deposih® 
be introdueeil. 

Apart from the unsiieee&sful expeimii'iits uith ma;.::neti('ally roneentraled 
pisolitic or hean ores of tiie lids hnmalion .it tin* (human priMlucts 

of iron-ore dreshini; wlm-li h.i\t* ln'en hrh|iu'l(ed or agL^lomeialed np to the 
present are the maumciif non on* fioni l>rcitriihrunn m thi* Saxon ore 
mountains, the soc.ilh'd uashnl s.ukK (oolitic Inoun iron oic) at (Jross llscde 
(mixed with clay and smelling miltcn.ll^), ;ind, in addition, small 

quantities of tim* s[)athic iron ores at s'»mc woiks in the Sngriland. These 
are oitlmr separated hvdiaulieatly fioni Mieli g.iiigue a" i|iiai(,/, waeke, etc., Ill 
a eettlmg maelune, or an* fued^ol a l.ugi* piopoitioii of the oiIht <*r('s ol 
approximately e(jual .■'peeitn* gr.tvily (/me Itiemle, eopper p\ i ifi**', non pyrites, 
etc.), and sorted out willi the line sji.ir, hy means of a siih,se(jiient magiielie 
concentration. .\t many uoiks in tin* Siegeiland. lf<]We\<‘r, it is preferred to 
charge the fine on*, .tfter [irelimin.iry ro,l^||llL^ direetlv into the fnrnaeo with 
the lump ore, in spile of (lie dis.idv.inf.igi s ulneh may aiisc iindei eertum 
cireinnstanees. 

In Austrian .Silesia and llnnL^•ny, agglomer.it ion of magnelieally (;on- 
Centrated Hungarian spalhie non on* (p.iitl/ m admixture witli line dust 
and hurnt pyiites) his fieen e.uiied on to quite an appieeialile extent for 
some y(*arH. 

In tIm f'.S.A. and (’.uiada tin* agglomer.itioii of eoneenlraled magnetic 
and oth'ir iron ore.s (more especially Kranklinite) is continu.ally on the increase. 

(c) Roasted Ores and Lixiviated Ores. --The princijial inatHrials 
included under the.se terniH are : tlm large quantiti<*8 of Htnali.s obtained 
in the usual methodH for roasting and hurniiig of spathic iron ores; 
the powilery residues obtained from pyrites burning, the finely 
divided re-siduals—known under the general name of “ jiurple ore” on 
account of their colour—obtained in tlic Ji.xiviation of burnt pyrites; 
the fine residues obtained by sieving and roasting (be copjier schists 
occurring at Mansfeld; roasted zinc-hlende.s and other calcijied pro¬ 
ducts; and, in addition, auch iron-rich materials as aniline mud, etc. 

Spathic iron ore is deprived of its moisture aufi carbon dioxide, and is 
largely converted into fcrroao-ferric oxide (KoyO,) hy roasting in a shaft 
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fiirnafc fired hy coal, coke, or when it becomes consmcraoiy looBenea anti 
concentrated. The resulting? material is known as roasted spar. ^ , 

Iron pyrites (disulphide of iron (Ke S.,) in the puio state) is^n-neraily masted 
in gius-fired continuous kilns, wlicn the sulphur is evolved as liulphur dioxide 
and applusl to tlie manufarture of sulphuric acid, li<iuid suliduiroiis acid, or 
is used in paper makiiif^ Tlio hurnt pyrites eonsist, for the [^reatcHt part, o*f 
iron oxid(' (Ke,0,). The pyriti's obtained from the beds iisnallx contain copper 
pyrites (bu I'e S„). winch cannot be eom]>let(‘]y removed, even by very extensive 
drcHsiii^u In this ease the burnt pyiites are cupieoiis, and often contain in 
addition small ijiiantitu s of other metals, such as silver, j^old, and zinc. Above 
cortain minimiiiii eoutonts of coppiu' and othci metals it becomes profitable to 
rc'cover them by liMviation, prceipit.ition, etc. This elioniic.al trcatiiicnl is of 
the utmost value in rc^r.ud u> the fuither application of the residues as iron 
on‘, since by it tlu^ copper and residual Milfilini, whicli would liaxo a detri- 
mentarcHect on llie inm, aie lediu'od to luinule <iuantitio^, and tlie purple ore 
beconu’S infmiteiy mon* valuable 

'I'hiis, foi (‘x.'Liiijile, the le.Mducs fiom tlu* 1 hinimelsber^' pyrites of Oker, 
Harz, and ll>e burnt pyrites olitained fi(»m tlio 'I’liito, Spam, aie ]Mnchased and 
Worked up hy various (hi man and A u si i iaii ironworks ( KonyL^shiitte, Witkowitz, 
and so on), w lulc tlu* residues of the pyi ilo^ oxjiortc'd from Siilitjelnia (Norway) 
are worked up for siKer and coppei at the 1 lelsin^boi ^ Smelting Works 
(Sweden). 

d’bc, coarsely powdiu’iul I’oasjod spathic ore atnl the fiiiidy <livided 
moist burnt pyiii-es or pur[)h‘ ‘Ue (usually nsulting from lixiviatiou) 
are much less suitabb* than rough oi* dressiMl ores bu'direct smelling. 
Wliile. bowiivm*, briipictting of liiu' roastisl spathic ori“ is only (‘arried 
nut at a few places, and then only on an experimental soa](‘, the 
agglonnuuitiou of [)ur[)l(‘ ore, both by itsidf aiul in admixture witli 
other materials, has found increasing application in the last few years, 
and lias, in fact, bemi <b‘veloped on a comnmrcial scale 

The Mansfeld line residues nnuitioiKHl above have beoti subjected 
to a simple jirocess of bri<nu‘tting at the works of the Mansfeld 
(./opper Schist d'reatnient (N>.^ for some }’ears. 

'riio (Uipnferous schist is first thrown on to shaking sieves m outer to 
scparati' partii-lcs of shale from the so called coarse and fiiu' residues, since the 
presence of tines hiiulers caleniatioii during the hea[> binning, and has a 
detrimental effect on the output and coke consumption in the subsequent 
BiueUing. After the shaly schists and (‘oar^e !ine.s have been calcined witli 
faggots in open heaps m <n'der to r<-move bituminous matter, the shale is 
raked away from llu‘ biiint lines, wha h are then sieved, mixed with the fines 
obtained from the preliminary sie\ing, ami briquetted. 

‘ Sec “Die M-uofekUche Kupfer-^chicfcr haueiide (tewerk'^cliaft,” Festschrift zuvt 
A* iteiitschcn F, r(piHtiinst(i<j<\ 10o7, ]>]>. 119 1‘20. 
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2. Metallurgical Products. 

TU(.‘s<* consist iniiinly of the C('ars(‘ly divided wjisfci* pruiiucts 
obtained in eonsidt'ralile i|uantiti(‘s during (ht' working; of smelting 
furnaces, such as convci ttn'dust and llu*'dust from iron blast furnaces 
and other nu-tallurgical op.oations thuHTaliv speaking, all sncli 
materials contain sudieumt luei.il t'> make hri'im tt mg ami Mubse(juent 
inetallurgii'al treatment a ]>a\iug ptopoviuoti In addition, roll cinder 
from iron and steel mlling milN tin' iron i H-h lesidues (non granules) 
obtained ilurmg th<‘ gimdiULt "f h.i'^ie slag, /inetfeuius slags from zinc 
smelting, and other similai mrt.illurgi'Ml w,\s{r jm'diiets, must also ho 
taken into a<*i'oinit. umhu this Im.iding 

{(() Flue Dust Tie- g.mis ensuing finm (lie throat of a blast 
furnace are rhargis] with dust, .uid no p-is-rd through studi's of 
altornatidy hot i/' •ntal, dr^criMlmg and rmei ndmg pi]nf iai gr dianudor 
provided witli e\hndri<al or hoppi-r sh.iprd li-'W ncomei s. in which the 
dust se|,il('s and forms (Im- dust ()1 eniimr (1 h- lu-a\ particles 
setth* clos(‘to till' furnaeo, whitr llir irmaiiidtu sc(il' at moie remote 
distanet's. aiTording to ih-ur lightness and tiie'm'ss it the gases are 
to be turned (o j)rofital)lc aceount, this dust srpamtion is e.ssmtial , 
and if ii is in(end'-d to usr llicm for dtiving gas cngmr.s, a furth<;r 
and more <-omp!'t** purilication must hi' h-si.itrd to, 

d'ln* eomposilion and 'piaiilil'v of Ibia dnsi is go\rrne(l hy the 
natur<‘ of th(‘ ore>-, a<ldiiioiis, and finds (di,ngvd into iha fuinaee, and 
by the pnivailing buhka) ami working of thr furnaer. dln-y a.re also 
dependent on the ])i-cssura of I ha hot, Mast , whndi is, in turn, dideriuineil 
by th(‘ height, and output- (d' tin.* fuimmr. and also hy the st,ate of 
the VNtather. ( dmsaijuanlly the eouijiosition of line dust is found to 
vary very consideiably ftom woiks to wanl.s. 

The lieavirr tine du^m gi'in'i.dly ^•c,n^nL l-ouadv ol line grunutd Jind 
powderetl pai lirlc^ nl ore in it i oi ej;iii.d or roinjilclidy .'dtiaed nu la, and of Jiar- 
tielesof additions winch !i,i\e [aokid'lv liern apjilmd to pioduce linie, niagncHia, 
alumina, dr silici-ons inaten.ils Such additions cither imaca.M; the (piaiiLity, 
or produce a marki'd altciation in tlm nirUm:: point, of tiie slag. 'I’he Hue 
dust also contains iputi' considci.ihlc (|ii,Liiti(ics of i-okt* <iiisl imd moisture. 
Th(‘ table below contains .in,d\ m‘s of Hue (lusts of \aJ)ous ongins — 
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In llieHc llui' (lusts tlic icon conti'nl ainouiits to .'!7'5I and 26'00 
jH!r (’.(‘lit., in otlicc dusts (fcoin the Itcvu'c district) as inncli as 45 per 
cent, lias liccn found. Poor dusts can he concentrated magnetically. 

The ipiantity carrici] away naturally increases with the (jnantity 
contained in the c.harye, with tlie (|uantily producisl in the hla.st 
furnace hy the hreakino npof>hiree pieces as a re.snit of mechanical 
^nd chemical action, and also with the blast ])res.sure The laroost 
(|Uantities are produced diirine the workiiie up of the chalky Minette 
in the large furnaces of horraine and Luxembourg, since this .soft and 
friable iron ore not only produces large (|uanlities of smalls, but is 
also rapidly broken down by the action of heat and moisture in the 
shaft of the furnace 

Medium-sized blast-furnace plants, working on Minette ore alone, 
yield 70 to 100 tons of Hue dust per day from the llrst chamber Or 
downcomer, while large works obtain as much as I ISO tons per day. 

Even with blast furnace.s lunning mainly on ores of dillerent 
origin yielding considerably less ipiantities of dust, the amount of 
iron-rich flue dust produced day by day is so great, that considerable 
losses would ensue if it were not turned to some account. 

In 95 plants in the (lerman Empire alone which produced 10,833,000 
tons of pig iron in the year 1909, about 1,500^000 tons of Hue dust 
are obtained each year of 300 working days, assuming a daily recovery 
of about 50 tons per day fi'om each plant. With an average iron 
content of 35 per cent., this com'-sjionds to 525,000 tons of pig iron, ;. 

At the prevailing market prices of 30 pfeunige for each per cent. Ft 
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65, i>feniUge for each per cent Mn, and 10 pfetonige for each per cent of ■ 
residue (considered as additioni, the value of a Hue dust poiitaiuing 
35 per cent. F«, 2 (ler cent. Jin, and 20 jut cent, residue would amount 
to 10'5+1■104-2'00:=-Ili'OO marks per ton wlicn converted into, 
■briquettes suitable for .smelting. In this case, the annual pro¬ 
duction of I,.500,000 toms of tlue dmst eorrosjamds to a inone}' value of 
20,400,000 marks. 

Tills groat value is, however, only utilised to a wry sliglit extent. 

Up to the present lime, hy far the gienter part of the Hue dust 
obtained both in and out of (lermany has been regarded as an in- 
toleraHlc nui.“anee, and is usually eonsigned to the tip Only at a 
limited number of works is a small proportion eoioeiied into lumps 
and re-charged into the blast furnace Tins is not altogether due 
to lack of elfovt and experiment, for sueh endeavours have been 
carried on with eoiiiiiiendaliie indiisiry during the last, few years, 
but is largely owing to the special ilillleiilt les presented h\ the briquet¬ 
ting of Hue dust, partieiiiai ly as eaeli diU'eieiit coiiiposition requires 
a .special treatnii'iit 

As a re.sult of tliis knowledge and of eonliiined expenmenls many 
of vvliieli liave led to satisfaetory n siills in leeeiit limes it appears 
probalile tliat lie fore v eiy long llie eon version of iion-i ii li line dust into 
briquettes will lieeome fairly general. 

It is by no means neee.ssaiy to liii.|Uelle the line dust, hy itself ; in 
many eases it is iniieli more siiitalile to mix tlie dust \v itii oilier, and 
preferably lieavieix maieiials, siiidi as ori's, liuiiit pyiiles, wliicli, among 
otlier tilings, ineicase tlie weiglil of tin; individual lirieks and diminish 
the costs per ton of liriqiiettes 

(/') Converter Dust. - ’I'lie liot gases and vajiours isHiiitig from the 
mouths of tile converters in wiiieli liessenier .steel is lilovvn hy tlie acid 
(Bessemer) process or 'I'iiomas steel liy tlie liasic process, carry with 
them large numbers of niolteii ])arti(des. Sucli as do not burn fall to 
the ground in the ininiediatc vieiiiity of tlie converter, ami wdicn cold 
form the so-called converter dust. Tliis i.s a valuable iron-i ieh waste 
product which, like Hue dust, can Ixi rendered useful by briquetting, 
preferably after admixture witli other suitable materials. This is 
already carried out at h’riedcnsiiUtte among other places. 

(e) Roll Cinder (IhiU. Slur/). —Tliis Is made up of tlic sealy particles 
of magnetic oxide of iron detached from the surfaces of red-hot iron 
■and .steel ingots mid rolled material (rods, rails, beams, angle iron, 
sheets, bars, etc.) during hammering and rolling, and known as Hammer 
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Hcalo and Roll oindor. If it is not self-dotaohed, it is removed by means* 
of besoms, [)articiilatly in ))latc rolling'. The not incon.siderallle 
(|Uantitics of roll cind(n' obt,lined in lai rolling mills in of consider¬ 
able importance in lii'ii|He(tiMe. 

Sucli iiiateiial has airr.elv lieni stn cessl'iilly la i({uetleil w ith other uialeniiia,' 
Hiich an liiiely ilividrd caea, e|e , at the IKcdca' IliiKo, uhere the roll cinder 
from the I’eitna' I’oihiiLt NlilN i> dealt nilh 

(il) Iron rich Basic Slag Residues. ’I’he liirge inmntities of slag 

obtaiiie'l in the basic I'lnaiias-\l:ii I in laoeess at inai and steid wot Us i.s 
broken up ainl liiiely enislieil on aeeiainl of the hine and pliosplioric 
acid content, wliieli alhnss i( In In' sold til a good price as a niainife. 
liefore tlie line grit id ing the i |■on-|■|ell eonsi i( iienis of t be slag are sorted 
out by sieving, and the iion grannies obtaineil art '|nite aila[ited to 
bi'ii|netting aflif adiiiixtiii'e w itb oilier in.ilei nils. 

(c) Metallic Flue Dust. 'I'his pi inei|ially ineludes tile iiietal-rieh 
flue dust ubi.ained dining sun Iting opemlions in iiiel.'illiirgieal works, 
more piirtieiilarly in lead and siliei woiLs 'I'lie stream of gas From 
Ibe Hiiieltiiig liiriniee is almost invanablv passi-d llii'oiigli a series of 
cbaiiibei's (dil.sl, eatcliers) bel’oie bi'iiig passed to the ehiinney. In tbe 
eilpboards the grealer piopoilion of Ibe nielals or iiielallie oxides eoii- 
tained in the gases in llie form of dust or vapour is i|e|iosi(ed 

At some of I lie ii'ad and sdvei woi],s m ||;u/. aii'l Maiisfeld such dejiosits 
have for Koine yeats lieeii I'oiivi'tted into bi iipiett is, eit hei alone or m adiinx- 
tiirc wiLli uther tn.iletials, .iiid eb.lined into the snieltnig oven 

(/) Cement Copper friiiii eoppei exli-aelnin 

{(/} Zinc Slags. - Slags fiom the siiielting of /.me eaii be brought 
into a form snilablo for re siiielliiig by eriisbiiig and bi ii|iielling with 
suitable binding niatenals, such as tar piteli, etc., a inetliod wliich lia.s 
recently been put into opeialion at Oker, liar/. 

In addition to Ibe waste prodiiets of iron and other metal smelting 
mentioned above, other inaterials are soinetiiiies obtained, adaptable to 
briipietting under eeitain eoiidilions. 

3. Metal Swarf. 

Large ([iiantities of tilings, drilliiigs, planings, etc,, are obtained 
daily in engineering woi ksbops and Foundries during the working up 
of easting,s, forgings, rolled bars, and other objects of iron, steel, and 
other metals and alloys. Such scrap materials have always been 
utilised by re-iiieltiiig, or liave lioeii sold for the .same purpose. This 
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inetholi’of recovery is, however, iiiooiiiiiletr, on account ot tins con- 
si*)eruble losses by oxidation and ''slaeeine otl"' dnrini; tlie proceas. 

Such los.se» can be lai;;ely [irevenleil by conipiessine (lie swarf into 
strong dense masses by .some siiitabh' briipietling method applied prior 
tore-melting Metallic briipiettes, whosi' fusion presents several other 
advantages, have alreaily been pii'paied from finely dirnled swarf of 
cast iron, steel, wrought iron, mild steel, aluminium, cojiper, bronze, 
bras.s, white metal, and siimlai alloys I'liere .ire at the present time 
various large woiks (.Saehsisehe .Maseliinenf.ilu ikmi ion Kieh. Iliirt- 
inann, (hemiiit/, .V. llorsig ilei lin-1 egel, etc.) who sort out their waste 
metals, free them fiomdusi and ot.lier foieigii eoirstitueiils and eoiupre.ss 
them into l)rii|Uet(es, \\ hieli a i e l hen melt id. Again, ecu I nil hi i(|uet( ing 
plants ha\e been in existence (lliidapest and t'hemnit/l lor several 
years, or are in course of eonsti iicl mn (in I’.erlin, \ leima, and l.eedsl, 
for dealing with all classes ol metallic waste brought lioni the \ariotiH 
engim'eriiig shops oi the town and compre'-sed iiit o hi npiet t es This 
arrangemeiit is one that a)>pe,iis to icconiinend itsell to other large 
centres of iron and metal industries 


B. GROUNDS FOR, AND OBJECTS OF THE BRIQUETTING 
OF ORES, ETC. 

d'hc pi I lie i pics and oh|ects go \ Cl mug and leading u]i to the hi i(| net¬ 
ting of ores and ol h el met allie mat ei i,i Is at 1 he present t iiiic. a ml olleriiig 
prospects of eoiisidei able aiK .inceiiieiit, in the iicai I ill in e, are jiartly 
obvious from (he pieceding n mai ks, hut leipiire still mine eomjiletc 
description 

ririctl V, the gi ouiids foi hr a | net I mg a re somewhat as folloivs : - 

(I'O The greatly iiiei eased need and eoiisiimpf ion ol iron ores ns 
compared with earlier t lines , the iieeessity for c.iri \ iiig laige i plan titles, 
often from remote [ilaces, by land, eanal, or sea iiiereasing deliveries, 
ami the iiieidental juoduetion of line ores hy dnssing, repeated loading 
and unloading, [irotraeled journeys hy rail or .sea, and long storage, 
introdnetion of line hiirnl pyrites (purjiie ore), etc., for the prodiietion 
of iron. 

{!>) Dilhculties in tin' sue Iting of tine iron ores in the existing large 
.scale operations, and the iieeessity of solving these dlUlcullieH as far as 
possiltlc. 

(c) The desire to turn to aeeouiit. t he eonsidcrahle ipiaiit.ities of iron- 
rich flue dust and other waste products of iron smelting. 
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BRIQU^TTSS AND SBIQUffmsu. 

(rf) The attempts to utilise, or turn to better account, wasiti'^rSducte; 
containing itietal from other siiiolting operations, more especially lead,' 
silver, and /.hic Hineltiiig 

(r) The desire to use again the (ju.antitie.s of tine or coarse waste 
obtained in machining iron aijcl other metals without loss of metal, or. 
at least to permit of its being sold at scra]i prices. 

(./■) The grciit dcvelopjiient in the l)rii|U(Tting of .small coal and 
other vva.ste fuels, ami in the proiluction of artitlcial stone.s during the 
past ten years , thi! cxjjcriences cijllected iji this way, the evolution of 
suitable methoils, pn’s.ses, and other working appliances, all of which 
ap])eur to he more or less applicable to the new objects. 

Some furlher e.xjjlanations must he given with regard to the factors 
enumerated under ('<) *^"d (t)- Increasing jiroduction of line ores and 
the dirticultics involvi'd in their smelting on tin! huge scab' under 
prevailing conditions---In thi' blast furnace lumpy as well as line ores 
have always been smelted. In olden times, when the furnaci'S were 
only very low, the charge was blown at relatively Kiw blast )ires.ssures, 
the lop of the furnai-e was uncover ed, and the waste ga.ses only used 
for blast heating and steam |iroduetion. 'this made the smelting of a 
certain pro[iortion of fine ore a compai'at ively <‘asy matter. 

In I'pjier Silesia, for example, even the line dusty brown iron ores, 
wdiich occur there almost, exclusively, are snn ■Iteil, .although they fall 
completely to powder after drying and removing the watm- of hydra¬ 
tion. It is i|uite suHieient to loosen the charge by the aildition of 
limestone and fuel in lum[)s. 

With the modern increase in height and output oi the blast lurnace, 
the increase of blast jiressure, and the use of the waste gasi's in gas 
engines, the evils arising from the use of ore dust have also largely 
increased. 

So long as there was a sulliciency of lump ori\ ilust w.as kepit out 
of the operation as far as pos.sihle. In recent times, howoviu', this ,state 
of affairs has cousiderahly altered. As a result of accelerated mining 
operations, and the destructive action of dynamite and other powerful 
explosives, a considerable <[uantity of flues are obtained in addition to 
the lumps of ore. The Icuigth of transport, whether by' sea or rail, 
further increases the attrition of iron ores. Again, iron-rich ores are 
Ijtcoming scarcer and scarcer, and it has become necessary to concen¬ 
trate the poor ores, preferably' by' magnetic concentration. This 

’ H, Weihlmg, “ Die Drikettiormie (Pa- KiHoiierze mid dm IVufuug der Krzziegel/ 
Siahl umi 11)00, p. g ft sfij. 
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c%nnot be carried out etFectivcly witliout thorou}ct> pulverising. To 
such fine ore.^ must be added, among others, tiie [Kiwdery lixiviated 
burnt pyrite.s, winch are now U'ing more extensively applied in the 
production of iron. 

During regular running of the blast furnace, moderate (piantitics 
of fine ores can be, charged along with the coarse oiea. The (piantity 
must seldom exceed 11 per cent., ami evini then there arise numeroiw 
difficulties; e (j. 

Rapid rolling of the fines, giving rise to slagging before reduction 
has taken place Kritling together of the hiiniis by fusion of 
the fines, giving rise to hanging anil f.alling of the charge, 
which seriously inteirnpt I he furnace operalion.s. 

Ue.nioval of jiartieles of ore in the g.ases issiinig .. the shaft, 

inci'easing the iiuanlily of line dust, which is however, still 
a ]irodiiet of value and decreasing the output of iron 

These dillii-iilties and di,sad\aiitages, in l■onlhlnatioll w ith tin' nece.s- 
sity of dealing w it h lineoiesin inereasnig i|nanlil les, fm nied the most 
|)owerfnl inotnes for the elliiiis to coiiveit them into lump foini. 

h'rom the prnieiples laid down al)o\e, it apjii als that, the loltowing 
are the jirineipal ohjeets of hrii|iietlnig oi agglomeiatnig iron ores, 
etc.. 

(a) Artitlcial productimi of good, smeltahh- lumps of ore from fine 
ores, hiirnt pyiites, and hea\y line dust under conditions which permit 
of jiroviding for oi dninnislnng deti niieiilal iinpiirities, especially 
sulphur. 

(h) Introduction and mainti nance of a regulated and iniinterrnptcd 
furnace running. 

(c) Increase in the charge of ore and the output of iioii 

(<l) Ifiiiiiinition ol the coke used, and the developnient of fine dust, 

(e) Reduction of, or at least not increa.sing, I he co.sta of production 
of the crude iron, 

C. REQUIRKMENTS OF GOOD IRON ORE OR FLUE DUST 
BRIQUETTES OR AGGLOMERATES, BRIQUETTE TESTING,' 

In order tli.at the alio\e-iiieiitioned ohjeets eiui he really effected, 
, the briquettes (or agglonierate.s) iiiust, in general, posse.ss the following 
characteristics:— 

' , I Partly after H. Wedding tn Stahl und Kiten, 190(1, p. 2 rtKi/. 
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HldQUE'ITK-S AND lllilyUE'ITIND. 


1. 'riiey iiiuht he ahio to witli.stand opoii storajfc without being 
(IcHtroyed by iliiiti|i, the heat of the suii, or hy frost. 

2. 'I’hey must he strong and dense, hut at the .same time lie porous 
enougli to pi.'i'mit of the |)eiietration of the gases right into their 
intcriijr liuring smelting. 'I’lie\’ must not, t lien fore, ha\ e a fused crust. 

3. 'I’hey must lie ahh' to ri'sist llie action of steam lieatisl to I.o0“ C. 

4. 'I'liey mn-,t hold together until reduction is ipiite or nearly 
oomjdete and fusion has commenceil, i.e. up to a temperature of 
60()-.|l)00’ (1., oven umier the action of a stream of gas consisting of a 
mi.vlure of carbon monoxide and carbon dio.xide. 

5. 'I’he additions, which have possibly been used in hrii|Uetting, 
must not have any detrimental cllect, nrlilllT Oil llir ll'oll to !)(■ SIllL'ltf'd 
iHH* tlio lining of the 1 urti.'H’c, aii'i must not, tliriTloir, coutnin Juiy 
a|)j)n‘ci;il)lf .•iinouiits of snlplinr or alkalu's. 

(i. 'I'hr I'osls ol production, and collsC(|Uelit I \ puce, of the hliijUettcs 
or agglomerates must not, he higher than lump oi'es of the same 
ipmlity. 

Littli' importance can he attached to a uiiilonn and geomel.rival 
sha|ie ol the blocks, since iingnlai shaped agglomerates fullil I,he 
same pin-poses in the blast furnaces as [iresseil blocks 

Kei|Uirenienl.s 2 to 4 are tested lor somewhat as lollows 

2. 'I'he strenglh ol the hiieks can he tested in a rough fashion, 
which is, however, ampit' lor all |iractical pin poses, hy allowing them 
to tall freely Irom a hi-iglit ol 2 to 1. metres on to a stone tioia', If 
the hriipielle inendy falls to pieces williont. yii-lding any appreciable 
amount oi dust it can he regarded as of am|)le strength ha- charging 
into tin' blast liirna-ce, i c. the hriijiielte is stiong enough not to he 
crushed to a jiowder during the hill on to the top of the charge in 
the furnace and by the siih.se(|iient impact of the mas.ses of ore, 
briquettes, etc, charged in. .At the same time it is a measure of the 
compliance of the hriipiettes with conditions 3 and 4. 

A pro.ssurc testing prixss is rcipiired for an accurate determination 
of the compressive strength of the briipiettes in thc-eold or hot 
condition. A pre.s.s wliich is well adapted tor this purjiose is illus¬ 
trated and de.serihed helow. 

Hydraulic Testing Press by Bruck, Kretschel and Co. (Hg. I). • 

'J’bis small press, built by I'.riick, Ivrotscliel and Co. of O.snabnick, 
is worked by means of oil, and, as illustrated, is hand operated, but 
ineclianically operated models can be supjilied to order. Its con- 
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etruction. o]>eratuiii, etc., is imvlo flotir from fig. 1 urn! the deseriptioii 
given below. 

.‘\fter tiie p:ii lliriiuiiii of tljo foi tlie jnirpesc 

(►f (lespaleh h:\\f iiccn le lUToofuig lo li^r I. -nul tlii' se<*()n<l 





]. —li\i!MuIi' '1'' 1‘ii.s, Ijy i’>Mielv, Kr.t.vlic] ^ <'-> 

manomi^tcr .ataclii'd at K, tlir fwlliniiiiL' incaMinih .in' In lie taken in oi'iler 
to fill the presa «ith nil 

(1) The elinnpinn scieu nl (he rinn (' elainpnin the l.nn'e pi.atnn A is 
loosened, and the enek nf the ■.mall ml enp I) is npeiied ..n that air can eseape 
while the jiiston sinks tn its Inwest pmnt 'I'he mannnielei lajis must lie 
closed previously 

(2) At the same tune the small pislnii I! is seiewed dnun tn its lowest 
jrOBition, eo that both pistons A and I! an- in tlii'ir Inwest pnsitimis. 

' (3) After the lap D is plaeed so that its handle is linriMintal and points 
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■ BRIQUKTTES AND liRlQlTETTINO. 


W tho piKtoii H, \vh(.*ii the oil c\ip is in cornniunication with 11, pure mineral 
oil of medium viseosity is poured into tlie cup and the piston screwed to’tho 
top of its Hlroke. od is constantly poured into the cup inesneh a way that 
no air enters the ta[) until the ]>iston js at tlie top of its stroke. 

(-1) The ta[» D is then closed and the piston I') sc?-('\\eil to tho bottom 
of its stioke, when tho lar)^e pi.ston A is elevat(‘d .slightly. 

(5) Till' screw of tlio claiiipiu^' nn^^ (', whicli rests on tho lower cylinder, 
is 8crew(sl up (leihf to ensure that the jnston A does not fall aj^ani 

(h) The l;i[) l) i.s a;^ain ojM'iied, oil is poured into the enp, and tho 
small piston l'» a^eim tniiu'd to tlic top of its stroke, (‘xaetly as dcbcrihed 
under (3) 

(7) iMicctioiis 1, .* 1 , and tl arr thru repeat(‘d in order, and the lai^w piston 
elevated until tli<' distance between it and the ciosshcad is such that llicre 
is only 1 nun jday hir the wliole er fM<rmcnl of a bii'juetle uhen the ^mall 
pisbin IS at the top of its stroke. The [tress is now leady for opeiaLion, ami 
the block IS eoinpiessed by sciewiiie down tin* small piston iiiiti! opemiif^ 
the imuioineleiH the desiu'd jtn'Ssiiie is inihcaled 

(S) \fter the jii'ess lias mice lieeii (ilietl in tins way, it is only necessary 
to add fresh oil from lime l,o lime to replace tlie smail amount lost liy leakage 
tl»rou)di tlic slutlmo bo\ of l,ho l:iiu:c ju •Ion In oidci to dmimisli this as 
much as possihh'. it is n(“Cc^s,ll v to scu'u up the clampiiie sciow and imo (t 
as as possihie wlicn (he jness l^ out <]f o[»ct ,i I ion, so (hat tlic wciejit of 

the lar^io pistmi does not umicce.ssai ily load the oil and cause it to llow thiough 
the [tails which arc mtl (|iiil(' oil light. 

iMirtlior, it IS advisable to usi' only one m,uiomctcr ilurino ouhnarj ojiera- 
tions, and to use llm othm only for pur['oscs of contiol. 

(9) III case the c<illar is coniph'lcly light, it is possible (hat air li.is ac<-iimu- 
lalcd nn<lcr the siUlling bit\ during chaiging witli ml This can be removed 
by means of a sckwv pnivuled ult(t\t‘ the column K. 

(ID) Ihesscs which eom[ilotely crush the hri'iuctle are pioxnhsl with a 
block of cast iron to act as a sn})port. 

if such a press is to be used for testing two Iiahes itf a bri([iicUo 
emnented one on lop of the oilier, it is only necessary to remove the ('ast irmi 
plate, whi-n the oil need not be interfcied with. 

A testing jires.s of tliis type, but provided with a belt uiul pulley 
drive from the transmission shaft of an electric motor, is installed in 
the Kgl. Mcrgakmlcmie at Berlin (Bre[>aratiou Laboratory’), and has . 
given (juite good results in a large numi>cr of tests. 

Tdm degree* of ]>(‘netration for reducing gases depemds on the 
porosity of the brick. A suittibh' measure of porosity’ is tlie amount 
of water whic.h can be absorbed, <‘X[)resse<l in volum<‘s jier cent, of the 
bri(juette. For example, an ore briquette of 20 [ler cent, porosity can 
take up one-lifth of its volume of w;iter. It is only necessaiy, therefore, • 
to determine the cubical contents of a bi i(juette, and to drop water on it 
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I'nun a ^i^uluatcil hurcdo until safura(»“«l Fm'Iii llir \olinn*' nl' water 
al>s4>r}H‘d, il i'''piitr a Niiupte luaUer to calculate (lie [iur<)’'it v A i^oml 
porosity rec( 4 ^iiise(l liy the tact that the hri(|Ue((e Micks up the 
water rajiiilly. 

Atiothcr nl t<‘stine ronsisls m W cmll IUl,^ the iint|Ueite, 

allowiii;^ it to staml in \va(< i until vaturaleil an<l then le w.-i-^lini^ 
From the incn-ase in weii^iit the peiosnv ean he rahMikileW m lenii.s ef 
percentage hy ueii^'^hl hut thw (lors nol |ieiiiti! ol’ t he enllIpal^^on ni' 
briipiet tes of (litleteiil sj). ( 1 tie ^ia \ It le^. 

.'} llie inlluenee nl '(.am at I .0 is .let.a mine.1 h\ sn 1 iimt t in^ 
tile hri<iU(‘tte to the aetinii nf st.'am at a |'ie^->uie nf | at itmsphei.'S 
ahove the oiilinai \ pt .-ssuie (cm i esjM.n.line (,. ( h. t-miperal me i. .pitieil) 
in a suItahle clns.ai \ essi 1 Im a pt e ilet enn i n-'.| t jme I' 11 -1<■ i (1 11 s (i ca( 
ment the hrnpiettes shnuhl imt fall in ptere^ 

'hhe t.-st Inr 1-'Si'tane.' tn t h.‘a<'l inn <>)’ steam ean als.i h< emiihme.l 
W ith the fnllnw in^r 

I In nrhei to lest till- p.iWi t n| h.'lihlm (n^eahel at l> mji. latuies 
n) (100 to 1000 ( ' i I \\'eO'liirL,mm. ' a mullle III u he li 1 h.- 1.1 i(|UeM.- IS 
placed and hea(ed !n a (. mpei at ui e ..f NOD I ’ h\' me.t ns <.1 

WVddiiie 11'.sti. li 1 iiiiiltl.' ,il 111.' Mill.. Ill h. ihn 'I'ii.-lai 

>|l|e| te is pl.li .‘.| 111 I lie i (Ml tile 1 ||.I I. 't ( .| I. .1 St ' I lie! !l l.\ iim .ill ■ .'I i lii.l!! [>»e-.,s, 
wheM' plat .11 e lie.i I.’. I 1.. .''00 <' I. \ m, m. Ill e.' llain. In tin. u.i\ it 

call lie •.liuun lli.it wlnl. -'.ni.' I >i i. j n.-i I . -ll.•mol^ "ii h. .Inen ..iIp is 

l.econu; st I. .Il'.'el 

Weddiii;; prnpns.'d t .•miv|imt a (estiii;^^ app.iialiis (sk.'ieli.'d hy 
limi in Sf'ilJ uii‘1 !'.'■< I: lOOn, p 7t») intn uli.r.e .\iindt» '-leam at 
! .>0 t 7 IS admit [ed, and (hen e.n hntl mnnn\lde;uide,tthn|idln\Mleaie 
inLi'odla-.'d with simuUaiieniis im t. ase of pi essm.■ 

r>. At the i Iseder W ol 1^ S t he hi ii| net (.'s t" hi' ( esi < 1 1 a I p laeed m the 
tiriii;^^ hole nf a hnil.-i he.att.l with hla.st f ii i nae.- a m 1 tmiinlanied 

at a tempetatui'e nf 1000 I 100 ( ' foi a Imie (im. 

li t )n eennomieal yi minds the ensl S nf hinplell i |)l( <>! aye_^dnme| at inn 
inu.^t hi! as low as pos.sih!.-, and ynmeially shmil.l imt exeie.l Ihe.lidei- 
cnce in prica* hetwi-eii line ami <'naise mes ( usmdly 0 in 1 maiks). in 
no case must they exc.-ed tie piiee <>l lump nie.s nf .(jiial ijualit}. 
Consideration must he ei\rii (n tli.'hael that e,,,,.! hri.pieltes aie often 
of ^O’eater \ aim) t li:in lumps nf the ''ame k iml nl’ ore, atid <au I Imi .■fnt e, 
under certain cinuniistanees. demand a eni irspondmyly hiyln r ptiee 
Briquette Testing Institution.—W'eddin;;' advised the e-siahhsh^ 

‘ (/>s Ferr’ne. Ilrfoid. ./, <1- , I'ctlni, p -Jiu 
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tiinil, nl .1 l;i I iwnd (trv I'oi '>rc l.i iijurt I.-m, pi rln . 1 M y ni*<'.-iii ral 

i In Iii;tii\, ulirtr s\mat !'■ rx j»ri ijii'-nt s '-1 L^Mimal intriT^t (mtiiIJ In- 
iiikIcm tuk<-n nil till' applnMl;ilily <'1' '!"• vaiKXis I'ni ill.- lirt- 

(juntlin;^ ol' II nil nl .;s. Tim tx d-ss.ll^) limaim sIk.uM I"' [.ln\ id,‘it jnllitly 
hy tlm Slain and pM\al-- tndimliy It, is aSn in<-niiinmndrd Ilia! thn 
Wntk nl III,- iiistilntinii nil.Mild iiicludn tlm tnslin^r It let 1 mds a I id 

appilaimns foi l h.- mayiml in nnim.-ii! i at imi ni jmni iI'on m ns 

'Tills pinpos.il naus.-.l I hr ‘ (lie (tn.pmi(my ('nmmission ” mstitulnd 
anmn \ ra I S pt n\ Inlial \ I ,\' tlm “ \ ni r ms < |r ii t srliri' Tasr 11 1 Ul (I nil Inll t r, In 
Sr I id a <-il ridai Irl I ri I n I Ir- W hnir nf tin- ( Irniiaii l|-nnmas|ri s, \\ p h tlm 
,)lt],-nj nl dri rl minmy ll' I liri r \\ i | r sijjhrlcril lilt. I rst in surli a pi ojrnt. 
and In what <‘\trn( tlm inst 1 1 iit mn w nnid 1..- iis.-d 'Tlm insult <>1 the 
nirnnlai \\ as, how.-\ ,‘r, I hat tlm < 'oiiinimsn >n i rsol\ i-d al th.-ir iimrt iily 
on 7th |)rrriii!n-r il'IlT that 'tlm i|iiislmn ot I Im rst a Mishni.-nt ol a 
|.,‘st iny nist it 111 mil 1).' I .-In I .-.I liaidx for tlm pn-srnt Sinn.- (hat tinm 
no ol Iinr <-oiM 1 Usi. Ml has I )rrn a 1 1 i\ rd at up t o 1 hr prrsriit an,I 1 1 is h-11 
(o tin* <1 isno\ri ri s a nd waaks iiianayrnmnl ol l.List liiinanrs t., r,iiry 
out tlmir own t.'sliny ol In npi.-t 1 rs and hiii|Urtliny inrthods m any 
inammr wliinh nonnm-n.l.s iisrll In ih.-m 

Experiments in Blast Furnaces Xomatirr how satisfarioi\ tlm 

(nsts rarrird out m l)M(|Ur| (r lrs( my lalioiatoiirs apjirai to h. tlmy 
si I oil id a 1 w a 'i's I n- r. m In nmd and n \ r m pi i Ii. -d h_\ ant iia I t r-d s na i in -d out 
in wan kiny Mast fm nams 

Ihit such r\pri imrtils in whmh Miiiall .jUaiilitms ol I a n [iirl I .-s air 
adihal to Mir oi'rs, ramiot yi \romdiisi \ r r \ n ini.-r as to (hr . pia I it y .i ml 
nsrs of iuKplrths T’oi this pill[>osr it is imt-.s-^aiy to add ,it h-ast 
htl prr (S-nt. <tl hllijUrltrs 'Tlm most pos|ti\r rvidrlirr rail only hr 
ohtaiimd h\- iiinniny p.iialh-l tmiianrs, om- on hiupM-tlrs aiom- and 
tin- otlmi on similar oims willmul hrn|Urttr'., as piopos, .1 1»\ hr A 
\\’rissko[)f' i’ar.'fnl d.-t rnn i nat mi i nl llm r.-siilts ol woikiny ol thn 
L\vo Ininan.'s, and (suisidri at ion ol th.‘ hii.pirtliny rests, thru imlinatr" 
<‘\antl\' (hr (‘(Mumniinal and olliri ad\anlayrs yamnd 

'The antlmr dors mil kimw il siinli rxpt-imirnls ha\r h.-rnnanird 
out. on tlm laiyn snah' In tlm majoiitv nl nas.-s it. has hrrn tlmuyht 
sullinient tn iisr yrnatnr or Inssrr addit mns of hri.pintti's instead ol ores 
In the des(“ripti<m of the various nmfhods of hi'iipinttiiiy yiva-n in 
Sent inn I i , tin- rrsidls nf i-sp.-i mmnt s ami art ual u oi luny ai e drsnrihnd 
sn far as tlm\ am anr--ssihh' 

' s/ 'hi '‘u'l I I, i‘.His_ \,, a, |. na 
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SKCTION II 

VARIOUS METALLURGICAL AND SMELTING 
BRIQUETTES AND AGGLOMERATES. 

'1 ' 7 ai e I •'['? ni llK t iMtls f 1 . Mil j)!u)(' >^1 a j)l|s nf a llllin! m l < if (Mr 

lliir ilu^t an<l iiirtal liiii|iirnrs Mii'l a '111 r 1 a t r ■ ot '•IiajK"' 

jIiIID WrlL^'llts ( Ir \xa||,M.i\ j.i>nit.<l (Mil nil {' II litr'vliajir 

ot ilia 1 mi-])H‘(I<s is nl l«‘lati\r|\ IiKir 1I11|H.I lama fi"tn lln jiMin( r.t 

Virw of sliirlliiiu liirlllll^ \t t hr s,|||,,‘ tllllr ll Dlllrl |h.| hr f. M 

ra»U rll that si olirs \S 1 1 1 1 s| | a I [ t <*< >M U‘I s a 1 m I I (li;« s HI r 1 lahlr \>> \ |r h I Ull 
wi'lcoiiiM ijaaniiiirs ol linr (M'i \>\ n uiuhinir .ital altiilion < .[t.riaiix 
1 f t hr hii'jUt‘l t ( s an‘ . iiil \ tno(lri aLrl \ > 1 1 niii; l-'i i mi t hm j mmiiI of \ k u 
I hrirloir IoI|1m| shaprs Will) .IS 1 r U rif^is , poo.ihlr HO llr Mlost 
-Irsnahlc 

1 la 11 hih pi'11 1 s a 1 ( I ml pi oi 1 1 irn! r mi ace- m nl of sp. rial < I iIIimi I h. s iii 
pi rssllir hilt 1 1 p M I 1 I Ijsl I a! •"> a t I , I ll I ' ' • r o ! M l< pi' ( I • 'md ll Hr! \ 

crushr'l /Ml'- sla;^ aii'l phi a, pirpai-sj ni a loil pir'-s aii'l Imuin^j^ 
tin lollmo hii'-s (piiir ilml ill'I K I ' p t o | hr pi < oaii [In r^^ kmiii lias 

not h' . II aiioplrd lol lloil-o|r hlhpK'ltrs lit Spllr ol thr|| I r r . j r |, i j 
'^uitahh ' i'hr sh ipr m oni\ ap[iluMhi'‘ to rrilain lurthoil.-, of 

hi Iipirltlli,; 

<’vliti'lnnal .--hap-'S ran how r\ri. rasi 1 \ hr pioducril joi all kinil.s 
oi inrl a! I ll I r ira I laitplrtl'S ')’lir flia ilii.st hinpirtlr. No .> (io 7 
Js II siiiiplr cvhndrr, wliiir th-- hinpirllrs in li;^ 1 (I) ( thi'' dii'l), 
a (M and 12) (ra"! non and ^trrl swjufp and in 7 (! d) 
(ii'on an«l other ni'-tal swaif) an- r\iindni’al, with sliLthilv' rourtl 
cd;,^es 

d'liM trunrati'd, sfrrp roniml I \ pr of hi I'pirtt'- is iNuslialrd in 2 
(3 and 1) 

din* ruhira I lirnpi'-l I rs w it li 11 Mind'-d \ < 1 1 nai i i d^^rs shown in Ijn h 

' Si ah! II n. I / , of, I !)ns, \ 1. a ] I |is I’h . n Prfoi c i ii i I.m* I, M.a l - hi had a nMif.;l \ 

I t'Collllticn'l' - I 1 hr I er diapr f"l hI' jn r' jI hi I'lllrU |li^' 
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and dkm^ukttinu 


(7. Tj. k Hii'l It) I’niiii a Uaiisilioii l<> llui plaiM'-si'lt'd, ciilucal 

In H|U' I les 


Tli(‘Sf l»n'|ii' tt<s ai<- siniilai to lln* <lis(*-slia[H*(l *llat cuOrs uiih 
Miniah'd slnnt- as sliowji in (0) (l)\irnt pyrites) and (10) 

(n't()ii;^dit inai dnlliii; 4 s) The small exp('riim*ntai sam[)les^ .7 to S \n 
2, an- al^o (mOical in slia[)c Brick-.shaped hil<pjetles ol more 



t'l<i '1 V.ll lMU.^ ci’.l 1 I I'lUi I U'.S [‘III plr ('I ‘ I ] , 'J, r>, 7), I'l u 11 II I‘ll <>l r ( 1'), 
ill), (hot .s, S*. lHi. 

(I' 11‘111 Uif 1 \ I'.I itr.ik.Kli tillc 111 ia-l llll ) 


Ol' i]ii.'nliatii' slia|iii ai'c' illiistrata'il in Ho. '1 (I, 2, II, ami 10), in 
lio 11 I I ami 2), ami in li|,f. 4(1, 2, ami 11). 

The ouliiiary olona.'iti'il lirick shape is nml with in (leiniany while 
(he iiuailialie shape is ciisloiiiary in iSweden. 

(ieiiei'ally speakine, (he hiiek shape is only siiitahle I’or ore or ihie- 
ilust hriiiiiettes of areal .slrenelh on ihe aronmhs enumerated above. 
It is ipiile iiiimatei iai whether Ihe streiieth is attained immediately 
afler piessiny, hy any suhsi'ipienl process, or hy exposure to the air 
'The lirirk shape is \ ery eonveiiient I’lom tin' point of siihseipieiit (real- 
menl or sloiaee, siiiee the hriipiellcs pel mil of l asy staekiiie in waggons 
or on the store ground. 







AN’j) i:kh.h i:r!’is'(; 
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.nlvant/i^^e ;lih 1 an* inort* r«‘M‘'la?il, a iactor \s}ii<-li is of im- 
|»oi Iaiu'c u il li suit mat ei lai t )u t Ihj otl Mf hand, raso of liaii'IItni^ must 
ix; roiishh n d, inofr rs|)t'cia)Iy when tin- luifjUutti's lia\f to la* nio\a*d 



I - Miii< ic-l lx iijiirl 1- ol 11 i>ti oi.' (I) and |>iii ji1c mi' <' 2 ' |'r. I'V Ili- 

ilii'iicl.il nirlliocl. rui|iU‘(i|t‘ tiiH|iirtli I 5) iiiadi' b\ Sr-liuni.ii In i’-' '|uai(/ ini.d-liiiu' 
inni ImmI Id III' I hoi liui|ii''l I*' (I) iii.nli' hy h. W us''''' liiii(*-cai I"i|in .n-nJ i:k llmd 

(Ituiii lilt' Kl;! Hi r^^.lk.nit‘lllU^ lU-iliii ) 

al)out hy liand 'This is deti'rmini'd hy tin* wi'iydil of tim individual 
blocks 

lblon^al(“d brick-shaju'd blocks an* seldom lar;j;cr than ordinary 
buildirii,^ bricks (‘ioOx 125 x <»5 nim ). 

Durin;^ cliarijini; into tin* shaft of the blast furnace many of the 
l(>ni4 liricks break into several pieci's/ 'rids is of adsanta^^e rather 
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iiiMiii I ri i.s \\i> I'.kM.'i I rnv(; 


i lian <lct riiiicni I'toiii t In- j.f.int of \ i<-w of t he rc(]iJ<-tio?), m> as tlu' 

ii)'!!*. jiirr. ■, siill oa I<-^j)oti<l lo till- if'jilirfnirnts enuiiH-i 

The \vol jlif hii'jiji-li'- ciihical (•(aileiit^ / ^ravit\ (or 

ilciisi(y) Tlir sjH'fitic yiauty 'h-luniim<-i| li\ the kiml of malnial 
oi tho la iny iiii.xt im-, as wrll as h\ Uii‘stna)::t]i (»f the <*oinj)n‘s- 

siori aii'l hy I hi‘ al aii'l cluaiiifal cfr'-cts of anv pos^iMc suhsfajuciit 

It-'alnaail ( .'<aiM ,i li_\ sjh a k 1014, lla’ laa<|U('| t niy" r-osts |»a- Inji ilcciTasc 
Wllll lIlcirasiDy S|iri-ifir yo M \ 1 1 \ n\' ihr 1 a'h 111* 4 ( ra, cxri'jii wllrii th*- 
allaitmaail (4 a hiyli <l'aisil_\ nilaiis }ira\\’ o\piai'li t ii i r N<»\saila\'s 
a iinnittiiini (iriisi|\ o| I f j.o 2 I is ainirh at in tin- la h|iii Uiii^; of tliie 
<1 Msl, h\ a<liui \ l lit r ol la-av y Ol rs ainl laiint |) \ ritrs 

Tlir jii inciyal hiiiirnsions aial w s of I he la H|Ui t <rs 1 11ii^l j atrd 
in liys. 2 lo V aro yivcn in t hr f-.llnw my fai)lr 
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I he hra\n'st ol thi‘ hnijUritrH (Iralt wilh iuTi' aro npw anis of h’h 
kys. At iiian\ works, howe\rr, st ill hisavirr hlorks arc jiroductal . c.ij. 






nmvri'.rrKs avd I’.iU'^rm'TiS'o. 


2 (‘, 

at tli(^ Fricclricli-Willii’liiiHliuttc ut Sii';', cylindrical stones of ISOinin. 
diameter and l.'iO inin. lici;^lit, wci^liin;^ ahont 7 k^^s., arc compressed 
during tlic woiking up of Sicgland roasted spar At the Friedeiishntle 
O.S., bri((Uettes wi-ighing up to 7 kgs. are pre[)ared. 

The Huperficial tippeaiancc of the hrifpiettes is seen from figs 2 to 
7 to lie partly snuMith, iind even bright in a numlier of stomrs, while 
others are rough, accoriinrg to thi‘ natnri' of the material brii|ttetti'il, 
the pri’Hsurrr applied, ainl the kind of sithsei|Ucnt treatment whiidi ina^’ 
he applied. A rough, poi’rm.s siii'fai-c is the most favonrahle to penetra¬ 
tion by the icdni’ing gases in the blast fniiiaei' 





Kl<J. 7. Cell Jill ell (1 ^ Iltul MIIIOUS (‘ctl-cilfli ill ii|iic! Ics ol C'm) lUld iinllil.il l(r' (•_’ I ft' 
iinl III Hue (iu-t (T') 

(From the Hi r ( turn in tin' Ki:! Hrrkjak.nlt iiin' I’t ilin ) 

The struelll|-e of t hi' bi i(|uettes is iiivariahly tiiiely gianuhir (eirin- 
pure the Irroken pieces of \ai-ioUH oi'c and tlue-dnst bri(|Uettes shown in 
fig. I (10) and tig. t! (t! ami .S), with the exception of met-al-.swarf 
briipiettes, which show a coai'se, eiirly, or .jagged appearance according 
to the size ami shape ol the tilings, di'illings, or planings pi'es.sed 
together). 

'rill'chemical composition of the briipiettes correspoitds to that of 
tlie constituent raw materials, the ratio in which they arc mixed 
together, and to the sub.seipient treatment. The principal results of 
analyse.s of some briipiettes priHluced by the seoriation process' arc 
given 1h>1ow :— 

* to /*Vm/ h lluHi-nm. Unntisthnu^ 11XX», No 1 I, p IH4. 
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I'uithrl' ;uial\ M'S will hr loUMil II) hltt'l oil 1 hr vanniis 

iiirt liii)K Ilf 111 ii|iirltiiir ami plaiils 

’I'lir a;,'r h iiiirralrs ol \aiious r.im|io',it lon'- aiul oiiriii-, i lliis) i atril 
riinsi''! |iaill\'of riiuii(irii and |iaill_\ of iiirmil.u '~lia|ird linn|'s 1 ||' tn 
V'l iiiin, ilianutri' and a ina\ininin wrinht of 2.'0 riins I'lnlhii in 
ti ii'niat mil \v it Ii rrrai d to t In ''<■ t \ I n s \\ 1 11 hr ^ i \ rn in t h<’ h'ml ^ri ( n ni 
as a ciinrhision In tlir rha|ilri on roni|i|r|r ar”lonii i at mn |ilanhs and 
I hrir nirt In ids of < ipn at n ■n. 



sk(;tI(>n in. 

METHODS OF BRIQUETTINO AND 
AGGLOMERATION. 

A. GENERAL SURVEY. 

'I’HEHR are aln*a(ly a luiinlior of ijh^UkkIn of bii<jU<‘tl,in;;, e(o . (‘specially 
for iron ores, iMirnt pyritos, and lino dust, whirli didbr from cacli other 
in a ;jroator or less«u' de^o-ee. Only a very )inuti‘<l nninher, lH)\V(‘vrr, 
have passed the oxp(‘riinental staj^e and hav(^ Ixam applicxl on a 
manufacturing,^ scale, and oidy a few iiu'tliods Iiave up to thi^ present 
found extended application. This is <luo principally (as already 
pointed out in Section F.) to the very varied nature of the materials 
to be dealt-with, e.specially in the ca.se of llue dust, to the rij,dd 
re(|uircmonts, and last, but not least, to tiie <jUe.Htion of costs (p. 17). 

First, a general review of the whole of the known methods of 
bri(pietting (brick-making and agglomeration) of iron ores, etc., will 
be given, taking as a basis a bibliography given by A. Weisskopf in 
1903d and since added to by H. AVedding in 1900,^ and (t Franke in 
1909, and altered in places. 

In the first place, the classification depends upon whether the 
briquetting is carried on with or without binding material, an.d 
whether, in the latter case, the bond is of inorganic or organic origin. 
Further, the processes are distinguished according as they are carried 
out: by simple hand kneading, or in a press with moderate, high, 
or very high compression at ordiimry or elevated temjieratures; 
whether, under certain conditions, tlic pre.ssed blocks are sintered, or 
whether the impressed fine ores are sintered or fused together 
(agglomeration). 

Naturally, many combinations of these processes are possible, 

' From a Report by A. Weisakopf to the Allgem. Bergman nstago in*^ Vienna, 
1903. 

* und I'utn, 1906, No. 1, p. 3 el seq. 
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especially acconiiiif' n.s the coinpreasion takes place in the cuhl nr hot 
condition, and as healino is ap|iHed hefore or after the pii'ssin;;. In 
addition, then? are nninenais intorna'diate pr<K-es,‘.es lielonoino partly 
to one and partly to another group. A large minilier of di.seoverers 
have protected hy patents many doubtful combinations. 


METHODS OF BRIQUETTING AND AGGLOMERATION FOR 
ORES, ESPECIALLY IRON ORES AND FLUE DUST. 

I. Briquetting or Agglomeration without Special 
Binding Materials. 

I Wllii — 

i'l) ( ('.iniclK, I,line, fm .'latcy .,i,s 

\ l-Aiiglotin, r.u pill pli' (in >, Inn ui pyiHox 

(b) ( 'c>iii}-ic's-ic)ii int I 

<il‘l tlinil.-l ,tc 
jilcsqnic j 


Miiiiiif,; <'() , flip Clinic It ml Imii lit cdpjx'r m lii'l icsidiic#. 


I ('lllpli"-''|c>|I 
fll.Ult pK'-rlllC. 


tMlIl 
:!• (d 



K'-i t'cli* 1 lion 

I’rchciilcd Ml a Mliaft fill 


W-'lks (f..| cliiy- 
cy oc'lltK’ hlo-wn 

lioii i.K h). 

llttCC. 

i;{3.4sr. 

1 ■ 1 . 1 11 M 11 --h . ij ' r 

.\ -V 

Helm I loll of Mil Ijx-c 


.IjK'ohl 

I’m 1 itil i< iliji 1 mil 

iiij'aIi: 

Kotl,-l\ 

.Siil.ji.|m i)tl) liciili-l wilh 

1 III I'otitc iti’id 



Alfciwmds l|■(tt<->l in u 
climiii' I lui iiai'c 

15l,.0.''0 

1 l.ii |l II 

I'oumicd lip willi himliitg 
Ml.kici litl. 

ny,{i.s.. 

Hull. 1 

t \iHl with inoli< M iron. 


\Vl 1'-'. (|.M o|. ', MX • 

.Moislciii'il willi (lilulu 


ami 


t.il simp 

S( liiimiK-ln I (l'j08, 
fm due ilust). 

4Scliiiiniiclii*r {1908, 
Im Hue (Ju'il,!. 


((lailuul C'impu ■>'-1011 
up to .» tcry Ills'll 

I'IkI-JUC'.'iUIC. 


4 (rt). Snitciut^ or flit¬ 
ting afl(.r coui- 
prohsioii. 


i{b). Aggiojiii raliou 

without coiiiprcs- 
• bion. 


jit HI’. i:>H, 172 

I) Itr. 113,803 
I 111,708 

I) H.P. 158.709 
,, 159,485 


m tgm -'Him ami pulAiH- 
NIUlll'Ullpllllt.l- aoIllllODH. 
.Moi'U-m-d Hith 51i{(jL 
soliitmii. 

.SuhH(<|tifiit licatiiig 111 

Kii]M ilM;at<<l htcum «ur- 

fact' gimiml. 

Supci ti( lalgnmling.hlockit 
nun!' tu-tl With 
Hin<ling uftcr uiiiiig ami 
llio pKsIm lion of n p|aH* 
tic slutP. .Sul'SP'jIU-Ilt 
action ol carhoiiic acid 
when iiccc'sary 
Sintering 111 revolving fur- 
nacw. 

SinU iingit) chain fiirnacu. 
Sinleiing in channel fur¬ 
nace. 

ColtiiesHlron Works SiiiU-niig in ring furnace. 
A. (». fur chemiHihc /Sintciingin revolviugfur- 
iiacc. 

Sinu-iing in npecial aUfi 
roasting furnace. 
Sintering in u shaft fur¬ 
nace and kneading the 
sintered ma»i with 
tuothed lolls. 


Sclinmaclicr (190 -h, 
for line diiHt). 

H'diuy (for orcM ami 
oliici inut' I tiils 
for sim hingj. 


I5lc7ing( r 


Edison 

(iioudnl 


Imiustiie. 

I’ct'-rHson 


F. Sc«*l t. 



6. Kuiiion»ii<Ug;'l 
tioii. 


D.Kl’. 

Am. 1'. 


Th.iU 
I»(5,672 St*-iii 
150J52 KuUietibut^' 

1C<J,160 tlttll'iaith A Su-wurt 
780.71»> . 


Fusion III r«»rl'pralory 
furnace. 

Fusion wilii fluxos. 

Fiisiojf witli i-(h1iiciii^' 

sgfnts. 

Fusion ill electric roll fur¬ 
nace. 

Fusion in elecluc resis¬ 
tance fuinaco. 

Fusion liy uM'ansof on arc 
lietweiui two inclimil 

troujiliH conveying tlie 

rriutiTial. 


II. Briquetting with Binding Materials. 

A. Wini iNoltCANlC Matkhiai-n. 


1, Witli iion ores. 

(n) Witli clayey iron 
'TOH. 


(b) With l-rowii-iion f D.K.r, 11,!<13 

'Ten. [ ,, (jy.jtf) 

{'■) With H|tatlii(: iron \ 
ore, elay haml, 
or black baml I 
• •re, oi inaiigaii- 1 
ese caiboiiiilo. / 

/1) i:.i’ tJi,<)(;2 

{'0 With iuii|ilo ule. I 

(c) Wilh flue ilusl. I».}\ |‘. t5l,OG2 

2. With clay. I 

jh.KI’. 71,2U3 

3. With lime. 1 

{«) Willi calcimucar- ] 

boiiate. D.IiP. 135,141 

D.R.!’. 485,810 

l).K.r.'"78.0U 

(/>) With bunit Imio- ,, 111,042 

stone (lime). 

„ 103,777 

„ 111,034 

f r> nr. 183.108 


D.K.r. 71,203 


(,'onconlialmlle . Lump ores witli fertiigiii- 

ous clay wat>'r. 

Ileii7el . . . Hiiinl p) Hies witli <'lHyey 

ores 

llsc'lei llutte. . Waslieiy saml. h-ll eimler, 

waste from l>asic slag, 
line (lust, pill pie Oie 
With r'layeyoiesor mud. 

Kleist . . O.S. bri>wti-lloti ore. 

(ieoigs. Manenhiitte Lummg mass 


Solnimacher (1908) Fine oie ami milk of Iiiiio, 
steam ll.inlelieil 

(leoigs. Mftii'Uiliutle Kurnl pyiiles ami Ihie 
dust 

Laiigloaii . Uuiht |>yiites and mag- 

nelic iioii Ole. 

,, 1 ( Fine dust ami burnt 

(•eorgs. Maiienliii •• { , 

\ i-yiites. 

ConeordiabuLle Se<‘Il A, 1 {<f). 

(1805). 

Hen/el . . See II A, 1 U>). 

LaugA Fitiy(lS60) Ote, limcHlonc, and c<ike 

Kerthier (1830) . Slag, coal dust, and lime 

atone. 

Koeiiiger . . liimestono, ]>ora\, .siil- 

• [)huricacid. 

Kilisoii . . Iluiiit limestone and clay. 

Wedding . Lime ami carbonic acid. 

Duisburg C«»pper Lime and ashc-s. 

Work.s. 

Klebcr . Lime, blast-furnaco slag, 

hydrochloric acid, and 
steam 

,, . . . Lime, Silicates, and steam. 

. Lime, silicate, chloride, 

ami .steam. 

Straschitz . Milk of lime. 

Weiss . . . SubseipientliealiDont with 

t'O.j under pressure. 

Sclininaolier (19<‘8), SuhMS[nent heating to 

for mangaiieso 100“" 
ores. 
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• • 

h.K.l*. UTjyi 

t'rauici . 

I’laHlt'r of Tana, lime, 





I'ortbiinl cement. 



1 .. 

[.-•wditlial 

Magnesium chloiide and 


('/) With pU-'b r ol 


sand (-piarUiUii re 


Tans or At-w nt 

HI,641 

Li liinaiiii 

ment). 

.MagiieHiuiu sulphate and 




AiHiiutn carU.nal*. 


(r^)\Snh vllu-.ilr -if 1 

lime 

' .. HIM 3:- 

1 

K.'inkr 

[.line and cein.'iit. 

1 Wollastonife Irom nuaila 


1 

1 

S. lamuAlur 

1 andgioundlime. Treat 
( inelit vsith stenill. 


(^/| With liiiic 111 \.in 1 

) 

1 lu'iiii.iti Bii-piettiiig 

Koimation of a liheuto of 


ona l'•lnl'<. i 

( 

lime by h.'nliiig. 



1) iv \\ 

'riioiuiiiisoii . 

t'-)!-] blast fuinacfialag. 



Am r. 167,361 

'Stiiii 

Sliiinig in molten 1 iUh(- 





till nin e slag. 



111.012 

Kbb-r 

Lime, blast furniu'e slug, 





hy-lio- lib'liearKlsteam. 

4. 

With 'lag <>i WHtti- 

iiimI ai) 

1 Oii'l M'liult,' (Scot lit 
in- tho’i). 

t iiaiiul itisl blast furnace 
slag and Nit-am, tiiilk of 


dilioiiitl 


lime. S|. am li irb'iiiiig 



palelit> 


-if tlia briijiielles. 



61,261 

Sclliwlll. Illl'lllll 

BilSlC -slug 



,, t'2.l20 

Wuxi . 

\\ iit- i glass 



.. i.M.r-.M 

M.'Wt X 

WaliT glass and aslH-sl.e., 



1'|3,46:. 

H-'iix,- 

Wiiiei glass ami .steam. 

r>. 

Wall Kk s-’lgulii, (' 11 1 
nallil', uij-i lll>'l.l''S-•^. 

! 1) K r loi.ojy 

I'liiik-'ll'i'ig 

( Sitileiilig the brnjUetlcN 


s.',' 11 . n 0 1 

1 

\ III a ting fill mice. 


11 

\\ 1 1 n ( hu. \N |( 

IllMitMl M.MKIII 


/ 


illl'l S-'lldlV 

('--king witli pil I'oal 




(1^;:,), 


i 

\\ Itll pilot >>t!l< 1 tollll 1 


(186.0) 

UioiMi eoals < i>ntaiiiiiig 


ot - ohI, 1 


We-i-liiig i 1 '■66 j 





p.ii.ifliii 


1 

in; 1‘ 111,127 

|)o!ilii Isl.MIl 

l'‘'itfcoal dust. 



h It 1‘ HI,.,90 

I..iii-llti 

I'll ro.il, 1 ir, "i rlotted 

■j 

N\itli t.ii, pits'll, j 



bl-.o-l. 


.•i^plmll, p-'lrolemii j 

117,112 

llnll- liii.iiiii . 

I’ltob witli I'l-k-' 


{M.iMiI), .|->u-<l 



charcoal). 


blood. 1 


W 1 ixxiii.itiii (H’''') . 

t '--nl and jiitrh. 




\\..MiNg{18‘.*o, . 

Asphnlt oi M.iHiit with 





flue dust. 

3. 

Wllii C« 11 plteb . 

l> R 1' H !,H'.i7 

'rraiiK-i . 

f Lignoaulpliile aallH, roll 
i pltrli. 


With najilitli.ileiM', j 
piir.ifliii, nto]as.>i<-s | 

h.Ki’. Ki.iHi.; 


Naphthalene, paralfin. 

1. 

,, 191,020 

llilllki’ilx'lg 

.M.ilnssi-H, KiiHelgnhr, 

cariiiillite (II. A, r»). 

6 . 

With rt'.Mii 

DKl'. 132.no; 

K<lix,iii . 

Resin soap , 

6. 

Willi slaicli 


I ii< opold .Slat toll 

t (lyoro. 

f Sinn li paste fr.iiii Inai/o 
ami w..-'I h, High pies- 




’ Mire. (Kgg bri-ineltea ) 


BRIQUETTING METHODS FOR METAL-SMELTING PRODUCTS, 
IRON AND METALLIC SWARF. 


For Metallurgical Products. 


Simple compression . | 

Binding with Hluknnim-- ( 
andhiirtit |i\ ntc'". ] 

With tar pitch 


Maiis-frlf] Milling For load hf-aring flue 

<'<». dust. 

.\ nil II It Silver For |ea<l luaring flue 

Wnlk". fhl-^t. 

t nk<T ZiiM' (ixid<‘ For r-riishi-d 7utr. Ifearing 
' t Idarit. hliigH. 

In addition (<• a nuinlN-r <>f the patents }|U'UIiod<i 1 above. 



Ajnu pmtfuar^iiinv'i v 


For Iron and other Metal Swairf. 

Or.do.l c^pre.,,0,. . Aa.U,ve ui.dc. I. 3. 

to ft lii^h \ * j • , 

D.lil*. 176,667 Weis* . . , As alwvt* im<!«r I. 2. 

,, 176,{^03.with 

water. 

B. DESCRIPTION OF THE METHODS. 

In tlio f(jllijwiiif' paifes the majority of the methods given in the 
atx)vc table will ho dealt with in order, briefly, or completely, ac¬ 
cording to the rei|uirementH set down on p. 14. Examples of practical 
application and working results of their suitability will lx; given when 
it appears to be desirable, 

The mechanical arrangements used in the operation of the more 
important processes are dealt with in the later sections. 

I. Briquetting without Special Binding Materials. 

If the ores arc I'ich in iron, i.e. they contain in addition to the. 
usual iron-bearing materials (iron oxide, black oxide of iron, hydrated 
oxide of iron and iron carlsmate) only little gangiie, this process is re¬ 
commended by its simj)licity. If, bowever, the ores are poor in iron, 
.the gangue (especially clay), which is present in large (|Uantities, acts 
partially or completely ns a binding material, and there are therefore a 
number of possible intermediate proce.sses bctweeji bri(|uetting with and 
without special binding materials. 


1. MIXING WITH WATER. 

(a) Simple Hand-moulding. 

Clayey ores are stirred with water to a thick paste, kneaded and 
moulded like loam bricks by the simple process of hand-moulding. 
In this way, for example, the Cornelia mine prepared its ores for the 
Cornelia smelting works in the middle of the nineteenth century, and 
even nt the present time burnt pyrites are treated in a similar manner 
at Langloau, in Scotland. In the first case, the brick-making depends 
upon the presence of jui iron-bearing clay, whereas in the case of th» . 
burnt pyrites or purple ore from the copper lixiviation plant ^ 
sodium sulphate left in the residue acts as bond. 

In both cases, however, usable bricks are only obtained when 
the water is expelled from the blocks by calcination. If 
effected in the blast furnace, the briquettes again fall to a 



pi^i^'^or^^inniErirrfRQ' 


'*' Compr*»*ion wltk Uodmtt Pressure. 

Mans/eld Miniug Co's MrlhiMl. 

(For cmJe au<l cAlciiKvi c<tp{>«r schiat lincii.) 

An explanation is given on p. (» a.s to what is meant by those ores. 
The fines freed from bitumen by heap-burning and raked out from the 
tehisty shale are sieved and mixed up with water and the fine burnt 
hchist residues from the sieving plant. They are then pressed into 
Mocks by an ordinary brick press under no Hi>ccial pressure and 
embedded in the burning heai«. The lime and clay contents of the 
•fine shale form the binding material. 

.. P*'*'**'"'® amounts to iTt kw. at a irisximiim, uml the presseH nr.; manu¬ 

factured hy the eompiny’s enKineerinn simps at Saij;erhiittc, near llettalwlt. 
Output: an average of 100(1 hloek.s jmt it-lmiir shift. 

Itoys of from foiirtoon to seventeen years of age ari' engaged in working the 
presses. They are distrihiited as follows. 

2 for mixing the fines and earrying the mixture. 

1 for shovelling. 

1 for removing the pressed hloeks. 

2 for earrying the hloeks to the calcination heaps. 

Total 6 

■For each 100 pressed blocks, K kgs., alamt .'12 pfennige are paid in wages. 

2. COMPRESSION WITH MEDIUM OB HIGH PRESSURES. 

Kerlsch Iron Works Medosl. 

(For argillaccou* l)oan ortn.') 

At the Kertsch Iron Works in .South Russia the hrcal powdery, 
dayey, oolitic brown-iron ores (bean ores), containing 42 per cent, iron, 
tre first sieved. The fine material passing through the 20 mm. mesh 
)f the Smking sieve contains 17 to 18 fjcr cent, water, and is dried at 
to 600'’ G. in a Grtindal shaft furnace heated by means of coke- 
jy«n gas. It is then pressed to cylindrical briquettes (10 mm. diameter 
in a Couffinhal stamp press under a pressure up to 

•iwXhe output of the briquetting plant amounts to about 12,000 tong of 
P^tes per month. tkwU amount to l-SO marks per ton, exclusive of 

f^dler, ShM und Siten, 1806, p. 3il <e kj. ; and 0. Simmenhacb,^. 

MaAtoufKAatt, 1906, No. 14, p. ISR 
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HHUirKriKM ANi) RHIVUB'rnN'O. 


As in (ln‘ pn-vions caHc, the eluy eontaim-d in the ore obvic^usly 
forin.s tlie hiiidin;; niaterinl. 

Otfipy Mrtfi<}(Js. 

ir th(‘ie is not siillieii-nt <‘l!iy or otlier hindiii'' inatcrial present in 
the ores, the j)re{iaration of slron^^ hnjpirttes without tlie emj)loy- 
merit of additions, nirrely hy the use of very In^h pressure, jiresents 
8p(‘eial <iilli<‘ull ies, since care, must he taken that the particles compressed 
to^ijether are not separnh'd a;;ain hy tin* expansion takin*^ plact' when 
the hri<(uctt*‘ is In'ah'd in (he lilast fiirinuM'. 

It Inis 1)1*011 shown in the patents dealt witli under II. that various 
methods of overeomin<^^ this have been attempted, hist and foremost 
in the direction of s(ren;;lhenin;; (he external portions of tlie hriipiettc. 
'riiis is rflecteil hy scitiiii; up superficial oxidation, liy heatine in an 
atmosphere of carbon dioxide or smoke (u produce a stron;^ crust; 
hy stainpiii;,' a layer of special liindiii;^^ materiab or casting' moll-en iron 
round the hriipiette. Ihit even if it he possibb* to prepare hriipiette.s 
of oreat str(*net,h in any of tlie.se ways and to introduce them into the 
blast furhai’c without mucli ItTeaka^^n*, it is still very iloubtl’iil if the 
briipiettes would he sullieieiitly resistant to the action of tin* i^ase.s. 
In addition, consideration must i)e ijiveii to the increase in the costs of 
b^(|Uettin^^ which would ceitainly 1m* loo lii^jh in tin* last piocess. 

’The method of L \Veiss{l).K P, 1 7o,<157) consists—^in its ap]>lication 
to (MU'tain ores, metal swart, and salts—of a pi'climinary moistenini^ of 
the hri(|Uottin^^ matei'ial with dilute mai^oiesium and calcium sulphate 
solutions, d'his treatment I'liahles strone hriiprettes to he prepared 
by subse<|uent eompression under a very lii<.j]i pressui’e. Such a sti^lit 
(juantity of sjilt solution can hardly act as a binding material, but 
should rather be deserihed as a stimulatinj; a;^ent, since its aildition is 
of considerable import, and the real success of the briquetting is not 
to be ascribed entirely to the IkukI contained in tlio ore or to the high 
end-pressure. The application of the process to metal scrap is de- 
scrib(‘d below. 

Accordm;.: to tlu' patent specification, the solution can lie obtained very 
cheaply from the slimy ivsulnc.s of soda-water manufacture. During the 
docomp’osition of dolomite with sulphuric acid it is well known tlmt a slimy 
residue U left, con.sisting of uudi.s,snlved maguesmni and oalcinm sulphates and 
a saturated aqueous solution of these salts. 'Phe lupicous solution is separated 
from tho uisohilile coustituouts by centnfugalising. 



METHOas OK B1UQI!E1TIS<; ANI> AUOtOMKRATION. 


n5 


Th)'i'<' Mttli'xh /-y Ih' II’. SchfutKirlnr 

For !'■ '• !u-t ' 

These upon the diseovn-y that HiU' dust it^df, as a rrsult of 

its.spccial eoinjxivition coutani'' oi.atcr or lessor ijuantities of li\draulK‘ 
CeiiU’Ut'like hindiiii,' inateiial.s altlxai^di ui coiisideralih dilhu'nt pio- 
j>ortious fnaii sueli hvdraulie inateiiaK as 1‘oillaud <'eiin;ut When 
the dust is collrctod as it falls, and is simply ruoistoix-d wjlh water and 
compressed, it presents only a seaieely p«aee])td>le tondt ne\ to Innd. 
and oidy thfu whiui Ireatrd ni the fi. sh cimdition Speeial ims'ins are 
requiiaal to efleeliNoly de\el<»p the power of hindino. 

.1 —An addition of I t*'2 per (•■•nt of a shmuIatin;,Meatal\lie) salt 
floltjtiou, sueli as for example niaonesinni chloride, ii on sulphal «• otc, 
hnsthe ilihct of eaiisim^f Ih*- Mocks to land t«'oothci as soon as tlx v 
leave Ulc pj.'sv. Almost imim diatolv an tiwroaso m Irinpciat iir»' ol 
the hii'pietl' > lalo-s place, iho liatdnntii^ pi<»coss is eoinplrle in a 
few hours, w hen the la i.|U. ttos ran !»• r'-moM-d »liirc( fiom Ite-pnss 
to the ore \s a;^';,'ons and t ipp<d into the «a e Ians 

Ma;:m'siinn clitoiKi.' cm he ol,i;uiio| cin^api} ly<-pindiiit in l|j<> 

inanufactui-- of potjo'iuf cMMn.lr 

Ji. 'I’he l)M.|U-‘tt‘'s prepaicd fioiii tlue <Iust williout any addition 
of cataiyticaily pctin;;; sails, aic tn atcd with siipnli'-at* d steam in 
a hurdcuine kettie foi some hoins lly this means ijuit<-a ^ood hond 
is (dlected witli n my kinds of line dust Tiie stMai;.illi o| thfSe 
bri'juette.s can he stdl fuithcr incnasr<| hy tlie additaai of,small 
<juantities - A pei cent—of tin'ahovi'-mciilioiicd salts hefoirllie c(aii- 
pressiou proei-ss. 

C .— d'he himlin;; jiower of almost all varieties of flue dust eati he 
increased in a satisfactory manner hy li;,^ddly orindino the llm* dust. 
This proce.s.s only oives rise t<> v(‘ry slightly increased costs (ahout 
20 pfeniii^n* per ton) on account of the dry and finely j^runtdar con¬ 
dition of the powder. 

Catalytic materials can be added to this ground dust, which is 
then pressed into briquettes and dried in the air. J»y usin;r the steam- 
hardening proees.s tlie addifitui of tlii.s materia! can he omiUe<l in 
all cases. 

dust, particularly when it is ^o-mmd, has in iiio.st cases so 
great a binding fK>wer,tIiat it cun he used with advantage as a lauding 
^material for other ores, (ienerally speaking, ore and ilug ilust can 
Sb mixed in equal quantities, but if the dust has specially strong 
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|)o\v»Ts, the mixture may consist of 25 ]:>er cent, dust apd 76 -^ 
percent ore. . 

Application of Method A.— The first plant using thi.s metliod came 
into operation in May IDOK at the lla.H[)e Iron and Steel Works. It 
was followed in lOOiM)}’ a [)roviHional plant at the Dortmund Union, 
anil a (•om[»lete luinuette factory at tlie Eisenhulten-Aktien verein 
I)udelingen (Lorraine). 

At llanjic, the ilaily accnmnlatien of HO to IsO tons line dual 

ns Inujiirtted, with an luMilion of 1 per cent. inat;ne>inni cliloriile .-ind 5 |)er 
cent, plahtrr ot I'ari.s ‘ The addition of plaster of P.irH chietlv sejvt's the 
purpose ot iiieoMsiii^' llic pres.sin;; properties of the (hi''t olitaiiied, Init can 
he oiiiitleil if apoiLimi of the dust is ground aei'ordino; tf) the ni'tlifid ;,dvoji 
al)ovi‘. In 10 hniiiH earli of tuo presses yields 10,.'l00 to lO.lOlt In I'jiiefte.s 
of o U uri;,dil, e)|ti;d to a d.aily (I’O lioiir.s) tol.d of Ions, ''iin'e one of 
t.he piesses IS i<l!() ,il, nioht. After’Jl hours’storage the stones ,oe sntiieieiitly 
hard, ahhoUL'li the nnunniini liaidiiess is not readied nntii after !•'' hoiiis. 

At. the lioilniund I’nion and at hitdelinj^en the dust is hrujiietted with 
i p<T cent niao|iesiinn ehloii<le only ('oiiijio'ssion Lakes place in .i lar^;o 
revoKino Uihle press of the latest ty[ie hy llniek, Kietseliel A Co {with 
piieiiiuatie eotinler pre.ssnre). 

Till' i)rii|Ueltes prodtieed liy IhiH method have an average strcngtii 
of !')() kgs ,satisfy all the demajids of the smelting proeess. and inlluence 
the working of the furnace to advantage. 

According to ligures given hy the constructors, tlie co.sts of hri(|Uet- 
ting per Ion are as follow.s — 

Mixing, convi'yiiig, and briijuetting . . OSOtoOOO M. 

Sinking fund, interest, and dopreeiation (maximum) . 030 

Lo.ssihle grinding of (he Jlue dust . . . 020 ,, 

Alternaiivi'addition of magni'sium chloride . . O'OO „ 

I’oHsihie steam hardening of hriijUolteH . . . 020 , 

Uonse(]Uently the total costs amount to . . I 50 to L80 ,, 

3. GRADUAL COMPRESSION UP TO VERY HIGH END-PRESSURES. 

A. Ronmj’s MctfuxJ. 

(O.K. 1*. ir>8, t7'2 ninl '>ul••.uh^^}• Nmnerous. toni^^ii put<‘iitb.) 

[h'tna^ ’s method, owm*d hy tlie “ Allgenieinen ltrikcttierui|gs-’ 
gesellsehaft ’ (Merlin W. li-L Unter den Linden S), i.s intended for appli* 

‘ As a Miattev ef f.ut, the li;vsj>e metlunl eheiild he mere correctly MsigQed't<>' 
the processes' Working VMtli a special buiding nmtenal. See, however, the furt£^ 
iufonuAtion. ' 




KJETHOns OP BliiQOipmNO iuD AobuutEftinoK. St 

-4^tioQ to ores, nictalhirificftl products, and the swiirf from iron, steel, 
' aild other |( is e)iiiiacti'il‘'rd l»y tie* fact tliat iio hiieliii^ 

material cnijtloye<l. tin- <lry <>r sii;,|[!i{]y hinistcijr<l malnial is 
britpietti'il simply l>y suhjiTtiou to vny hi^di pressures of SOtl, MHK), 
and even litHH) atmospheres 

The whole presume is not exerted suddenly, hut is ifitu’eased i^r.’ulually 
or stej) hy step, with the ohjei-t (►f completely diiviiiL,^ the an out of 
the material <)nly in the last slaves of the ]»iocess is the piessuu' 
permitted to rise to that hej^dit at wiiic'h flu' nmteiia! hei'mms plaslu* 
and hinds to^^o-th.r When neeessai-y. (Im hnnueties nie ,sul‘iee|ed 
to the aetmn of ^msi's eontaimno eaihonie aeid 

(’otnpiession to the eomnu'iieeim'nt. of sintenn;^ js not aimed at. 
nor does it take place, hni, witii (lie veiy lni,:h tinal piessme and 
the residtmo he.itui;,' U[> ol tile hi iijUette.s. alon^' With llie pli\si<-Hl 
chanoes eh'-mieal ehaii;^^-s may he hron;,;lit into Jilay whieli pioh.ahly 
contrihnte towards tin* hondiiio of ilni hn.pieties. 

It has alre.idy h.s'u [lointMl ont in the liist \ohimi‘of lhisl«»ok 
t Appendix, p tJ 11 ) that the met hod, w lieii soim wdiat modi lied is suit a I tie 
for the In hpiel liii;^^ of luels, salts, ehemical jnofliii'ts, and fo.nl sIiiII’m. 
On these points fiirlhei iid'oi Illation is ;,n\en helow. 

^riie pijuav ItH'tlied 'Ifpelifls llp'ill llie folli»\\ Ili;^' i iIjmM \ ll Hili' ail'l ei»M 
Hulei.i loh^ 

'I’lie pO""llO' of .''on to 7l*<) .ll lie >s[)lirl I', Usil.tlh applli'd fel th<- pi u' i IK'I H >|) 
of ore III ;i|iieil. uilliout iniidinii: iiMleiid, is nut ^nliieK'iU (" <etn'il into 
strong, lesistaiil po ised Moeks jnanv of llie tm<‘ m-es, Mur dusts, ele , v\|iieli an* 
only si lull tlv <>r lien pl,isti<- .\( eordinu to tin - n >uks of uuinerniH e \ jM-niuenlK, a 
ininiiinuit jiiessuio of sn<) atiurspleTrs, and. iii stune eao"', npuaids of 2U<>0 
alinosjilicK's, aecor iiMU 1“ the nature of the inateii.d, is re-pined ha this j>ur* 
jiose. In .iddiUeii, this extreiuely hiuh pnssuie must lie applie<l m a 
spcmal w.iy 

If a hieh pri;ssure is suddenly ajiplied to airdritsl or shuhlly mo!st« iied 
flue dust from all or two side.s the mass heconu's veiy [ilastie uii'ler a eertaiii 
pressure aial encloses the contamed air, which is hindered from esiajiinu, m 
the form of lilow lioles. When hucli a pressed hlo( k ih mtrodne.s) mto the 
blast furnace the emdoaeil air is exjianded at the hiuh temperature pievailing, 
and this, in cymhmation with the evolution of the moisture content, eauHcs 
the briquette to he Imrst open, d'his emphaHises the iiecessity of a eomprea.sion 
which forces the air out of the mass—bent effecli'fl }y a step hy-step compies- 
jjTiD—and at the same time removes most of the water content, whether it has 
been added before the com])ression, m simply the natural hy^rroscopic moisture, 
^the water of crystallisation of the brupietlmj^ material. Tins requirement 
^ provided for in tlie Ib'may meth<sl in tlie manner desenbed above* 
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BRIQUETTES AND BRTQUEmNO. 


Presses. -In order to carry out the proce.ss in a practfcal manner 
it \v';is lll■<•(•ss;lrv to dr.si;^oi a suitable press This was effe'ctec] Ijy the 
inventor, In ils latest design the hydr.iulie j)resy of Hie Ibauiy system 
completely fiilllls ail the variou.s najuireniontH. Its desi^oi is the 
propeity of the All;;emeinen l>riketticrun^s;;esellschaft. llerliu. It 
is desenbed and illuMtrate<i anmne tint various bri(|Uctte presses in 
Secti(ni \'. I'h<t(o;^o'apliie repnahictions (jf briquettes made by this 
press from vaiioiis mateiials are ^dven in 3 ( t 12), p. 21. They 
pos.sc.ss hi^di or ample stieii^dh, with ^oeat density and porosity, d’hc 
water roiiti'jit sijijee/,rd to the surface of the liriquettes evaporates 
very rapidly under tin; inllnence of the heat of the [»ress. 

Possible Subsequent Treatment of the Briquettes.- -Most of the 

luiijueltes j)repared ])y tin* Ibhiay press can be char;,usl directly into 
tli(‘ blast furnace if they are to be smelUal at the place of pn»duction. 
Knr liaiispoit to naiiote places, liowever, an aft<!r-tii-atment \sith pro- 
<ln(‘tH of comlmstion containing carhon dioxide is recommended An 
aclion of .3 (o (i Imtirs’ duration is (piite lone cnou^di to stieii^dhen 
(he l)ii(|neUcs .snllieieiilly. llriqiieltes of liiu* ores of a crystalline 
natina^ {mai^oictic iron ore, red hematite, s()athie iron ore), unless they 
ar<* [)repared hy mixinj^^ with a plastic ore, such as clayey brown-iron 
or(‘, nsjuije heatiiii^^ even for sineltini; on th(‘ .spot. In this casi', how¬ 
ever, llie roastine ne<‘d not la' very tlioioii;;]i, and in fact only need 
lead lo |lu‘ prodnclion (tf a roasted einst at a )'(‘d beat to [U’event 
breakage of (he hriijin'tles on falliiiLj into the blast furnace. The 
naisline of t||(' kenu'I ran taki' p!ac(' in the furn.-n't' it.s' lf 

Practical Application of the Method.— After the Ib'inav methcHl 
had tirst lu'cn trie<l in a plant in the I'SA lor tli(‘ briquetting of 
ma;;ne(ic tine ores, which are .specially ditlicult (o bin<], it was further 
deV(‘loped by the inventor in the oxperiim'iital station of the Fritz 
Muller Fn^iiK'i'riuLt Works at Ksslineioi, wliero tlie U<inay hydraulic 
presses were ])uilt. Here the method was improved and tested in its 
application to \arious materials. 

Sinct' l!)OS a hriquettin^ plant with a single press installed close 
to the l)last-furnac<' ])Iant has been working at the Friedenshiitte, 
iMoriicnroth OS., taken over in litOt) by tlu'Oberscldcsischc Eisen- 
bahnbedarfs-Aktit'n^n\sells<'haft, but is at present only in the experi¬ 
mental stae'c. 

.Accordinj,; to information .siqqihed hy the works niaua^a'mcnt, from October 
1909 the press delivered (under a llnal pre.^^nre of 900 aliuosphcre.s, calculated 
on the prcNS material) quite slrouy" ;md weather-ivMstine hriqueltes from variouB- 
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raatcriaU*• At the |)r('*«ont tini** tin* hourly output Is about ‘100 hkhkn. each 
fnuu 7 l'> k::> , cjUil to a Nual .<f l’ I t<> 7 'lit-’ ptuinjtal 

niat^jrial'N •I-mIi uilh an' ImijiiJ iniM'-i uitli llnr -liisi, i.«u\ril-t 

« 

or 3 pt‘i - nil -it \ "1 iknl liiii' (« .111' ii-'I ti-» 

can b*‘ ;4i\ rn a-' to till- Ix'h i\ i"iu of t 111’ I'11-1 not 1 1"' 111 (111- b! I't fill n u'l' ami t ho 

econonu- al .i-U.uit.ioi' obi uui’ii 

t" l^^o m.vt sh.rt'- t<'Miimmioat*al by tlu’ All^^omririm 
Brik*‘tti*‘ruji;r'';i'‘'''‘b'''*balt, IhtIiu, ami tl'all with m tbo Nm-tinn on 
coinpb*t'‘ briipU’ltiiii^' (•hull’', till’ oo>tM itf biiijiu in a sino|,- pn-ss 

plant for a VAi 1 V "Ulput of .‘> 0 .u(Ml (o .'jO ouo (<,ns inobmivo ol inti’icsl 
and ib’jiii’ciatioii, "iil\ aiuounl to I m) M to I 2 o M ja i ("ii tor iIh‘ 
nsual nu’tho'l of \\oilviiio without ;ui\ .subsf-|U( nt 1 1 oal nniil <0 llu* 
brnpiott-'s This is M-ry piohahiy inn', sine.' ih** imtliod oll'is as 
juKaiitam s oji-al siiujilirit v low iiisiallat ion costs, hov l•\jll•lnlll^n^‘ 
in w a;^i's, inoihu.u-- jiowci nsjiiii i iin’itls { l<t to 'at H 1 ‘ pi t (Ui ssi, and 
tin- absi’iico of costs of bindiiiL^ iiMl* 1 ials. 

W ith r-'o.U'l to till' •'Uc’i'ssfiil ap|t!i'’.ition of tlm Ih-iiav nnihoil to 
tho I'lnpii’l t of iiiUi an-1 othi r nn lal was(r consult tlic details oi\<ui 
on (> -S^ ' / '' 7 

'I’hc followiii^^ inform.-U loll siipph-uiciit iii;," (hal ^imn m the 
Appeinlix to \\'\. I in-ln.it-'s tho loiiii m which iho K--nav niotliod ih 
adajitod to the 1 a 1 -jUct (j tio o| i oals hi o\\ n co;t N, and ot hoi 1 ijols 

A special patent, ItKI' iSV.^-id. ' M-(hod I'oi the I’l odin I ion ol 
Ih iijiiet (oH from finis or Miixtui-s of fijils wlmdi e.-ufiiot. ho hii-piottcd 
alone W’ltli ’'p' eial rch-renco to n--n l-il uinuioii.-i coal and Ino\\ n coals," 
lias hcoii tal'Oji out, tor tlic la njU-'ttin;^ ol iiiols 

111 this nutliod tin’ diy in.itiiial is sijhpctod lo a vciy lii^^di but 
jrnulnallv iucrcasino pr.sHuio iti oidor to attain as couijilofc as 
pos.sibh’a reiiio\al of (ho an, and (o (niisc a suhsoijUi-nl landin;^ hy 
iin-ans of the bitnim n piosst d out 

An addition to (bo fiuemiiii^r patent piofocts a niolhod ol eariyin;^ 
out the foi'-eojii^, ami has lor its olipM-i a imu-o conijilete removal ol 
the air am! bettor l>•)ndin;^^ in‘»rdcr to uhtain stionm-r hji-iuettes. It 
con.sist.s in sulijectiii^ the hhxlv obtaim-d by the uietboil of patent 
187,833 to the action of a suddenly appliial, very bieli pieshiiie. 

A Hocond mode (if application is intended for fuels containiiiif 
practically no Ihtunien or similar mateiial beeomin;^ plastic under 
high pre.s.snre and then exerting a liimling action. In such eases, 
small ijuantities of binding mateiial aie added t(> tin* press material. 
Bituminous materials, such as bituminous shah’, baid pitch, clayey 
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materials. liine, cetnont, etc., whose himlitij; properties only tftme ifttb 
action iindcr thr sinMmly applied einl-pressurc, are (niiinently adapted 
for I Ilia pnrpftsi- 

AitokIjii;; to the irsnll'i of inniieioiis expelnneiits, tli<- Ihaiay proeess is 
able to pro<liice, hy tin; aid of either llie tirst or second method of working, 
good Ktroiig hrujurUcA from raking coal', to the non-hitimunoiis coals of the 
Ruhr and Saar dnlnets. w hih* an addition of fi to H per cent of costly pitch 
miiht hr udde(I (o tln'se co.ils hefore Lliey can lie hiepietted )»y tlie ordinary 
nietliod.s t'scf'p 50 c^ > 0 /^ Vo!. !.). 

For v<‘ry lnir<l coals, ,sn<!li as anthracite and tlie hard coals ol n[)[)er 
Silesia, 4‘le., an atldilioii <d' I to 2 per cent, pile}) or tlie ein-responding 
amount of fat (’oal is siitllcient for l)ri<pietting^ liy the No, 2 Ihinay 
process. 

Tests carried out at an olficial testing station in fc^ie (Icrmnn 
Knipirc show that Ihaiay lampndtes made fr<»m Wi'siphalian tine 
coals have tin' very high degree of eoln'sion of Tf, as against 51 for tlie 
West plialian siiip coal (see p]). 22 2d, \’ol. I ). 

'I’he iimission of the bond providi's, in addition to a eonsideiahle 
economv, thi' fnrthei advantage that no proinaiure disintegration of 
the hrii|iiettes and no develojnnent of smoke (owing to fusion and 
combustion of tlu' i>inding material with a smoky llame) can possibly 
take plae(‘. 

'^b(^ n'sistance to weidlu'i-ing and capacity for storing Ih'uiay coal 
l»ri(picttcs cannot be less than tliat of goo<l bIo(d\s of 4'oal. 

ddumability of the Ih'uiav proet'ss to make go<nl hriipiett^'S ol liard 
brown coals (which can only he trt'ated with ditlieiilty hy other 
methods), of saw-dust ami other wood waste, lias been proved hy 
experiment. 

Up to tht‘ [UTsont, the process (so far as is known) has not been 
ap[)Hod to coals, laown coals, and other finds, l)ut tiie construction of 
similar plants at a number works lias already been planned or is 
in actual oj>oration. If it is successful on the largo scale, and fulfils 
all the reipiireineiits with legard to quality of bri({Uette3, a gi’cat 
future is before it, and the production of l)rii|ueltes for tiring will be 
considerably advanced. 


4, SINTERING METHODS. 
General 


T\u' various sintering methods dt‘alt witii on pp. 2!), SO have for th^ir^ 
_^oh]ect tlie combination of the parthdes of fine ore by sintering 
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„ fritting*to^etlier at higli tompcratiiros. Tlic oj>evatioii may talc* 
^jplaje afU'r tlio pi'cHlin'tioii uf pi v^'-rd lilm’ks wliicli si ill ris|iiire 
stren;^Mli< juni;, wiilmul m->uKln»;^^ iiii'lrr pHssuir In th*- laltcr 
case, tin* j>arlit‘lr'a ol’ tine tno aro Imllfd up into lumps ami sinttuetl, 
this con.Nlliulino i]n‘ pnM-.'.ss of ai^i^loirn'ralion 

In all sintmno (tp. rations the '^inlmni^' tmujn'ratuu' mimt In' dis- 
tin^niislird from tin* fimion tt nipi iatnio. and t‘\ponmcnls must always 
Ik? niadt* to il. ii-rmim* tin* rrlalion In'twiM-ii tin* sitil«'rtn^ tc niprinturt' 
ami tilt'im ltin^^ point of tln' orr to 1m* woikrd nji 'I'lii ic must l>e 
anipl*' play I*'tw«*<'n llu-'C t w o tmiip-i at urt's. 

Tin* di!)'. ini.-'- 1" iwi’' II 111' -iiit'a iii'.r ami fusH'ii (rinju'i ilun- m 'Joo (’ to 
’JdO’C 111 till* < ol maL'ii'tii lO'li "O and t'alN tn I'Kl* t’ ni tin* i mm* iif 

pm pi'* oi. 1 II 1 oo' (' 111 llm - d lot, md III in m\ ol li<a "O s to I irt \m >n do aii<l 
40 ('. 


In i,o*imral tin- '■uHa!>ilit\ of fin* oin inrnasrs willi tins ti*mp'*ta- 
tun* diir-'iiKM*. hut. in addit ion, t In- d'*on'«- of oxidation id timciudt* 
on* and its p}i\ ^iral nat ui n an* ol t oiiMdi*! aid** im pot I a net* 

M'l'ini'l 1 ' n-'n "O i> nio>i -oit ili|<*, i>n an'om I of tin- '''iri'id' i il'l'- nili'i\;d 
ix‘1 w (*< II tin* (aiiip'-i af 'I O'- m 'pn ■'! inii. and 1 1 -n on a- - "Unl ol il In in;' < oinpi >M‘d 
of tin' ''f-ih* iii'ilili- (ilai'k o\i'i< nl non and ln'iaii-i- ol il-, mu-.rly 

(irV'-l'allinn >( 1 u< 1 in'• Tin 1 m an oo -of Sal/L’itli i on. Imvo vn, n inonifaldn 
for -mlninio. li<'iaU'i' tln'\' i onsot "l liiounioiii oo Tin- ;'i\< - i o>- lotln* 
aliii i-it nifu'ililn ovii!.' ( p,-,() jInn 1 1 1-1 d illii nil to dn,d with Im. .i a - <■ of it a 
snio'illi. liatd snifa.-'* Tim Inpn-idn ■'intiiniL,' n\pniiin<nt- ..iiin.l <imI on 
Sal/oit I' I oi r- 1 1 \ 1 III* < d olid d pi oi-i li i O' d.-o 1 m( n iiiisun. <'ss| nl 

Tin* main Ltiound.s for tin* imcns-iily of an amjiln inti-nal lint.wt*nti 
Hintnrin;^^ and fu-ion t*-*nipni at nn* am tin* ditlicnlty ol maininiiiino tlie 
lire ^as'-s at a constant t'-mpnralum. and tin* dan^mr Dial on over- 
stnppino this tnmpnial un* tin* material fusns. In tin* latter ease, then? 
is ohtaimsl a slao whieli is (pnte unsuitahU* for siin*ltino, llutevnii a 
partial ineitin;; of tin* pailielos of on*, or tin? formation ol a fuse*(l 
crust on tin* iirnpicttes .suiijectod to tin? jinwess, is fatal, i'nmanly, the 
success of a piocess of sintenno dependfl upon this dtiii^n*r lieiiio safely 
guarded against. 

From tlie point of view of economy, tin? liigh fuel or energy 
consumption is di.sadvantageon.s, ninee tlte various sinteritig proeesscH 
require the production of very high temperatures (1200 to MOt) (J.). 
Normally tin* coal consumption is 4 to tl per cent, of tin? weight of the 
bri(|UeUe, ami al>ont T'o per cent, when it is desired toelfeet desulphur- 
UUktion. IjOW fuel I'oshs are, tln-rofore, of great iinportanee 'I'lie con- 
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ditionfl are ino.st favoural>le at a coal pit or a coking plant, wlfcore there 
is an .‘unpli- supply of linn coal or waste coke otherwise diHiculf to 
disposr of, or a;^aiii, where there is waste j^as, or, in tlie^case of electro* 
thuriiml smtei'iiiLj, wliei’e there is very chea]) eiectric'al enerj;y. 

(a) Sintering after Complete Pressing. 

The (limulal nietli(nl of siiiterin;; jiressed blocks in a cluinnel furnace 
1ms, up to the jiresriil, proved itsedf the best, and found widc'st aj>pli(‘a- 
tion of all the vaiioUH processes. 

The method of (liistav (Irondal of Stoeklioim is adinirahly suitalilc 
for line ma;;iie(ie iron ores (crude ores or shines from the wet and 
ina;^'netie preparation of finely cruslied poor on's),arid also for ma^nietic 
ores. 

TIk' line oi'i's or slimes are sh;^ditly moistmieil if dry. and d(diy* 
drated to a l.ir^^e e\tent if wet. and then jtn'ssed to hrieks hy means 
of a stamp ptrss 'These hiitpiettes are then carefully removed l>y 
hand to sjieeial hriipietli' w'a; 4 ^n>ns 'I'he wa^^j^oms an; then drawn hy 
imsuis of a (lail chain into a laiek channel furnace about Tib meti'cs 
)()ii<(, ari' slowly [rushed forwanl eontiniially, and siihjec.ted to the heat 
of Stases (producer or Hue ;,eis(‘S ora mivtuie), which are hiirm'd with 
predicated air in the (dianmd o\en ami caused to impiiii^t' on the 
wae^e^ons. beyond (he zone of comlmstion tlic wai^^^mns and their 
contents of hriijiietles (sk)! down, and finally’ leave the other <md of 
th(' oven, III which (hey havi' remained about nimdeen hours. 'The 
briijUettes can ]ii‘ us(‘d immediately, and after further coohiii^ in the 
open air they can ]>e siuit for trans[)ort. 'The weekly output ol a 
cliannel ovmi amounts to alrout 200 to 050 tons of briquettes. 

(^)uile su[M'rior briquettes of ^reat stren^dh, hardm^ss. and [rorosity 
(see li;.;.-I-(l and 2)) can lx- jinqrared in this manner from magnetic 
iron ores and purple ores iiy fritting at lOOO to 1400 (?. Hurnin^ in 
a ehaiinei oven also has the ell'ect of redindni; the su![)hm’ content of 
the ore to very minuti' quantities. 

Practical Application of the Method.~The tirst (Irondal channel 
furnace was juit into operation in 1902 at llrcdsjo, in >Sweden, and was 
heated hy line gas. Sinee then the (Irondal patent, owned hy the 
“ Metallurgiska dktiebohiget ” of Sweden, lias Uj) to 1900 been re.spoii- 
sible for the erection of thiity similar furnaces, wliose yearly output is 
about 400,000 tons of briquettes. In addition, plants have been built 
at other smelting works in Swedtui; a numlior have also l)e<‘n built 
in Finland. Norway. S[)ain. (huunany. and (dher I'ounlries. 
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Actfijrdiiiff to a loininiinicatioii l)y (' Akcniinnn, tlic“ following 
plants wri'i- vMirkin;; tin: to'oml.il iiu'llioil low.'inK llic lattrr part 
ot l!Kt7 • 

Sv» tl’! 'll I 11 I N'. I’l \ s I V mN , tt 1 li |J>M' U. I ► M ' 


W-xU 


rojtii.'i.'i' 

' 't.'HiU 

i *>Hl|aa 





t ‘hi K\ ik 

I u’-.t I. 1 

tt.A' Akii.'.o'.^' 

'.o.oetj 

H.riM.,' . 

Ih 1, 

r t ti Uk ! e (•■■’a;; 

<■1 eoO 

Oiil'l-Med')i\ li-iti 

1. i: i'lu.d 

'li\ 10* \kn. in ) ti: 

.HMhIo 

.s!rn"i 


111)..,].,: 

, loe’tio.) 

t'.oda. 

Most...’. 

' 1 i 0 d ' 1 ■ 1 > 1 U k 

:ri/)o<i 

Iliul'j.. 

Mou’K ' 1 

’ 

.. til 

n. itil-e- 

1 m 1 !u 1 

' Iw'iiks \klV .'e' 

le.lMt) 

Ih ’-ned'Oio 

n-: 

1 ^ . I\ 'I'l '’lr^ 'll- \ k 1 e 1 


Kidd i: li\ M til 

Kl'i j 11 );\ 

O \kl,rl.. 

.io^oilo 


III (!i'!lll,ni\ .l( Ii'llljtl-S NSi-lr ni.ltlt' It* ;l|)|iU tllC Ithllu-il til tin' 
lni'jUfU ttl t ill* S.i Inaii "Iih, Imt llit* fxpfinui nts lail.tl <»n 

tlir ^n'oumls lilt iitioiH t| alniNi* 'I'lif iiii llitiil was aNn a lailuif «(■ 
\Vi(ki)Wit/. (Ansliial Imwiwti it has hffii applifi) with 

surccss it» iiia;;tifl |i* 11 < >ii oi .s at I in* ( 'In islopli lull it* al S< iiw ai 
Saxtiiiw aiitl ltt nsistitl spalliif on* al Ki'*ij/thal, ii'.ii Miis«mi 

(Sii'^t I laii'h 

III f lit* sr, t lull on ('<)iii|il*'t f liji'jilt tt iiil; planl s, a thlai Ifi il-’st i ipl mn 
is <^i\fn til lilt* hia^iif'if lion fiH* ati'l Ini'iiiittf wtiks at I* h i*‘i I, 
S\\ti|iii w'takint; iiii'l'r th' (iioiiilal i-ai-nls I tiaL^i ains. Il<*u ilia- 
;(iains, install.'I ion, an-l \\oikin'_c <*i>s|s an* also j^i\cn In a'l'lilioii, 
s‘'V«-ral other tiioinlal nist,illations aie 'leall with 

In Sw ft It'll tile costs ol' hi 1 * |Uet t iiw hv the t li t ania) n let hull amount 
to ahoiit I- [tej ti-n (inehisuf oi' sinkui;^" fuini ami inteii‘sti, ami are 
thefctore to he roiisnlerc'l as hii^li. 

Apl’U- -tit>'!l m lf(, /.'ooe/'f/ l\i * Hi th' lU'lli' Fill li'irt’ Aff'U'l 1 IlkT tO 

.hih.uissiinA iii'ire hi i.juelii s I Ol h'- . Ii,ii_'< <\ into a t'mnaee laotlm m:/ I’.essenier 
]>l^' than liit'i out* |iiotliicim^ Ojteii health jitu' I he\ are ■'{n ciaily snilahlr for 
the pioduetioii <»f the low plio^phurn-s Swetiish irons, for wiinh piir[)ose tlio 
low-valuetl hlaek ole leipiinii;.'- tlie us<- of a \ejyhi,ih pi<i))oi (ion <;f t liarisail 
liat] fonnerlk to lx .ip[>lie<l. 

Fuilh'T. hv im reasinij the projtortion of hii'pi* ties the tola) ote < liaised 

' / iniiifr'i. I'.MlT, \o\ 21, j* a'.J , Stnhl mi'l Lwn, IfrjH, No a, p 3J1. 

* I'liH tiein* i-: 1<H> )iio|i , 2.''>,000 toll- 1'' tie- ( Ol lert s ear !\ ont]-iit <’J .1 I f yhcrp, , 
KitUndu ('jr H'ja Ih rijAoin'liti in‘i^ I'jos^ |, |12 

^ Z. .!'! nk't iiti'iris I/(ji-//. ij, “stof klioliii. ItlOM, N'.'- •land yj and 434' 

et 
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. down, ati'l aft«T a M)joiii u of \\ ir)ila)stlio lai-jintlrs arc icimnrd l>v fuuid. 
^FIjcv wci;^h ■_'!> to .’)<• Ill' , and ;u<' all MiKlt4al in lil.i't furnace-, 

Ihv,ui\a!ita::*-'' of this n!ctlio<l aii' (1) <lit!,cnh\ in icenlalin^ (lio 
toinpeiaturc, ic'iiltniLr in oNciluMtino oi the hiick-' ui the iouci juil of tlio 
fnnnna', while I ho>e in the iip|"-i poti ion ai e not i al< lie d mi' la nnt 1 \ , and (- ) 
tile laiu'c aitioiint oi hand woi k. \\ iui h lai l^cI v mcie ithe cost, .d hi ejiiel tiiij.'. 
No nunx'ncal i| »l i ai i- to h iiid \\ ;lh ie-: ml to tin- ]aoce" 

Oi tile reinMinini:; Miiteinjo inetli<id'< loi In i-jiiette''. iione havo 
met with au\ llotewoi tli\ •'Ucee''S up to the pieselit, 

(/’) Sintering without Compression (Purtul Agglomeration) 

.l////r(,r/ (/'■,'/ III ■irh^ >rtt ^< )!uH' f - ' 

'I'll Is met hod w hieh has 1 m on applnd wil li sin m sn a I Ihniuo le w il / . 
Oloiiei/, N Itiis'ia, coii'isis III eah-iiiino liinl\' di\ided inni ojos 
iinjlHtciied with clnap eomhusl ihle inateii.ils like woml lai, naphtlia 
residues, etc, Witlioul pleNlollS jecouise 1 1 | 1< j Uet I ' 1 1 IvoMstlllo js 
earned on until the «u e sint ej s |o a poi (>Us mass I fetads. with i « ;^ard 
t»> the mode ol opeiatlon. eosls, and resu.ts ol (he pKierss, UM' Hot 
a\ailali|e. 

in / *' h /‘VNO/I's f ‘/ h / /; u/ "//? F n !' Ii<li ' 
d'll IS I in t hoi| lit ihsee the 1 oast 111^^ fnniaee ( I ) K 1* I d!> |s,“») ms eiiled 
hv (i () I’lteissun ol hidshiuk. I‘'inland foi limly <li\iji«l orea, 
dolomite, eie In this I’uinare^ whilh is pKonhd with altenialin*^ 
idiamhers .in.iiio(“d stepwise (»ne aho\e tlie utlnr ainl eoiuicefed 
tomdher, the tiin- oie ehareeil in al the to[> omdiudly lolls auto- 
inatiealK fioiu ste[) t<j step, and is, at (he same time, suhjeided (o the 
action of hot L,Mses intHidmed helow ()n the holtom step, wln'le llio 
ore is subject to the oieatc't heat, it sinters to lumps of irre;^Milar si/^e 
and sha])e {see ti;,^ d {hi), and is ultimately distdiar^^ed fiom the furiiHeo 
wdien it is ready for simdtjn ;4 

d’lie proee.ss (iisiiii^^ hlast fuiiiaec ;;as)has heeii ajiplied on a workiiifj 
scale since (IM).S for the eleelro-ma;,.,njetieally eunrentrated jua^^in tie iron 
ore tines at the r>aneshans}iyttaii hlast fiiinaees in (Vnlial Sweden. 
The plant is deMTihed in the section on “(yomjdete A^^;;lomeTation 
Plants.' N\itli illustrations of the furmus*. Ihider the local eondiliiins 
tile pr»)<*esM is deseiihed as workin;r ipiite fa\ourahl\. the working 
-Costs amounting only to about. I P) M pei-Ion. 

, 1 Z Mi lunl Ko.m, Nm in, p 

- (». Fraiike in Z Khmui, IIXjs, No n, p. I t'iH , and (» ^'klll-'^n in 

rZ Blad for iijsIt'iHciUi'inj^HS I’annrr tn/nn (fohro Lc/i, Ne !>, p 'i\()etge<i 
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HHigUETTKS AND BRIQUETITINO. 


>SVry//V Shnff Furnacr Af/i/Iouifralloi).' 

According" to tin; jn-ocrsH })aU‘ntr<l in Ainorii-a hy .lanu*a Scott, line 
on? and line dust an- sliakcn into a sliaft furnace lliroii^di a sieve. 
The‘ iriah'iial.s an* switcn'd to^^cllier and fall into tooth rolla at the 
bottom of till* furnace, where they ais; kneaded t<j^u*tl.er ami sinnil- 
taneously dischaj’^^^ed. Apart from the tootheil rolls, tin* [wocess is veiy 
similar to the one previously described. 

Aijiihn/if’i'iitloit in. Rcroh'imj Tube AVe?/ocos'. 

The lon^^-inclincd tube furnac«*M slowly rm-olviiii; on rollers, w Inch 
are so fnsjiu ntly ejn[)loyed in tlie cement, industry, are emplo\ed in 
this process. furnaces an* lim-d wit h lilecks of refractory matei iai 

the fine on* is cliar;^n'd at tie; upper (‘iid, wlieiK'c it rolls and slid* s t<j 
the lowi'i’ end, and at tin; same time is subject to l-lie act ion of a counter- 
stream ot poises d’hese ^asi's (llu(! e;a.ses, producer east's, or a mixture 
of line coal tu’ c(d\e ptiwtler ami air) an* blown into the lower end of 
tile furnace thioueh an inclined nozzle, and at the point when* the jet 
of llanu' fitrikes the predieati'd line ores the paiticles an* con\erte<l 
into a sintered plastic mass. This b('conies balled up into sjilu'iical— 
--or irn'^oilar sliape<l lunijis of \arious size.s by the contiimeil 
rotation of the furnaia* (see fi^^ d (2 d)), 'I'hese lumps roll out of the 
furnace, and b('fore smeltin;^ or t ransport can lx* cooled to any reipiired 
de^ue(* by jiu.ssine throu<rh a similar tube ilrum situated a*t a lo\\( r levoJ, 
and thron^di which cold air is passing;. 

A plant of this description, with two tube fuiiuu'es and twu) cooling 
tubes (constructed by F<*llner ..'x" Zie^derof Frankfurt a M., Hockenlu'im) 
is described and illustrated in the section on “ Fom[dete Ae^donieration 
Plants." Kxainplcs of the application of tiic method on a workiii^^ 
scale at 'IVzynii'tz, near dVsehen (for burnt pyrites, tine spar, ami Hue 
dust), and at (dessen (for manganese ore and Siegerland tine spar) are 
also described in detail. 'I'lio costs of production amount to alwut 
3 M. pi*r ton. 

In North America, sintering and agglomeration has been carried 
out in a revolving lube furnace since IDOd, in accordance with a patent 
accjuired by the National Metallurgical Co. In order to facilitate the 
balling up of the ^u*ains and the reduction in the sulphur content 
(and otlicr detrimental impurities), the tine ore is first mixed with a 
material acting as hinder. This material. exerts a reducing action, 

• Placnis, Sltihl und hiseii, liHXS, pp- 1)1)3-1)94. 
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bccgines Uu’ky at a low triiipt'rAturt', v<>!;Oili''i's at a M.iiu vNhal iii^InT 
teniperatnn' (aljout (> 0 (> (’) it has a .h.iuH'al afriMi(\ f>>i atul 

COinhiliOH witli inatonaN as sulpliur ui\in:; vnialilr CMini'iHiMils ‘ 

In artnal ])ra(‘ti(a-. Midi liylmoarhoiK and cai h<ih\<lia(. s as tar pitidi, 
potfolcuin iV'sidueH. (h“xtnn. and uiolassr^ at<' aiiinirahK smtalil-- |>io 
vidfd they ran Ik* olitaiin-d at a sutFa-i' iil 1 \ Mwjaai' A n addil inn tif 
1 ptT ct'iit. is anijih* (s»>.‘ Had ii'-difw it/ Sinl m Mi t Imd. p I > > 

d'lin tar, ctr . is liroj^prd nr sjn a \ rd stcadilx nn to I hr s| i rani of line 
ore automatically chai ncd into I hr upper riid nf (hr rr\ nl\ fui nai 
and causes tin* inixtui r tn hrcianr tack\. i. snhnii^Mn tin- fm nial mn nf 
grannies nr small lumps on fm tlirr rotal mn nf thr 1 m naif \\ li. n ( his 
material emm-s into tin* In-alrd /nnr of (hr fuinarr ehiiim.il <’um- 
hination taKrs pla<‘e hrtwrrn (hr sulphur ao'l (ar irsnlim^ ni ihr 
forniatinii nf a volaIil<- i-niupniind In tlm lowrsl and lioli< -( /..nr 
(at ahout 1 loo (' ) sint.'niiL,m'ind ani;loni.-i at mn lo si mnu' < "ai '-r lumps 
takes place ()i rs whnsr nidt mi; pnnUs ai <■ sii iiat. d at w idr|_\ \ ai \ inn 
te“injH‘ialm*-s, Midi as l.inni p\iitrs, m.inmtie imn ..i.s ^|.'.alll nirs, 
flin* I lust. Frank I mile, il r , air ann|, anrratrd in t hm way in Am. i ma 


Sniee I'li ),> (lir N .ilional \h‘l dim uumI ('.. )i i \ i U. d In tlm mri limi 
anf^d'niirMtum pl.iMis III N ew;o k (\N i( h a liendii-nM «’.i|ipri hxoiitimi piml m 
winch s|n‘ri,d ir\i,]\m;( f.irii.icrs ne mrd foi loivtim^. llir innlme of l.uiiil 
pvnirs,and ',d( l and \sptm';dl. rilt'l.uir, I'l (fni l.utiii |t\M(m.itid Inr dml 
foaii tU* net^hl.nui Ml'/ 'idpliui ir a. id plants and Mi'( ho ii.H wIjIiIi litter 

Jimdurr lat L'e .plant ilirs nf (|m^l mi ar. ..m it nl the /i. .0 nii.rmt Inn s m i),.. 
(ties rmm (hr Mrsahi .Old l.akr Siipraim dolitrts) 

1’he I’runsvivaiiia Sterl C.-, utid'i I'rimr tiom tlic N.ili..ii;d M.'lal 
lin^ieal t'n , lia\'*, stner |!MI.), .(/iflninehil. d ma/n.tir . ..in . iil i.ih s .ind line 
nros from the .ilin\r disliirts m .idmixtuie with llnr <[iisl fjnm th- ir .-un I.last, 


furnace's at St.clinn. I’a l•'mll 

Inlte* 

fill na< rs <|. 

1 In . r ahi.iit 

ftfrglonie'rates per lioiir. 




The* analysts of llie fine toa: 

/lie.-l ir 

iimi on* at 

Steritnti l.r 

apt-domeralioii are apprn\iniati‘ly 

as fnlln 

MS _ 
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• A. h t'elltv, //'.It iiud Lotid.ifj, ]>). '-'-U] dTU (OiaU'S 

xoi- - xx\ix ) ; fiirllier refrreiurs are j.'oiai in “ l’m(.:rc;ss jn A^tglmneiaf u-ji and 
DlCRllphurisati.m of Fine Ore.s in Arnericn, ’ /. /.Vr</- and //att-am./rm Unndsrluiu^ 
1906. No. 4. tip. 47 A'.i. 
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TIh‘ New .)erM‘y /me ('o, su(M■es^fuljy a^L^lomeratcB at lla/aitl, IV, tho 
fine ore olilaiiie'l Ky nroiind Frankimite on j^ratos. ^fnly a 

very slight less of /.ine is <-xpfrieiiC(‘4 m tins way, ey the zinc (-(jiitont of 
the line nres Itefore roasting 'xas 17 1 jjcr cent., uhile that of tin* agglomerate 
was 20 1 per rent 

The I'iinpire Sterl and Iron Co. of (’alasangna, )'a , owning one of the 
larg(‘st iiiagnetie iron ore inines at Oyford, Now Jersey, lnte!ld^, afli*r sinking 
a second .sliaft, and nieieasing (he output to ahout l(>,n(i() tons pei month, 
to eoncentiate the whole of the ores, and to agglonierato the line ores con¬ 
taining alamt on pi-r cent, non, and which are apparently i ich in snipliur. 

According to (’oil)}’,' tile smelling of agglomerates of Imint pyrites, magnetic 
iron ores, and fine dust was cairiei! im at six dilllu’eiit Amcrie.ui Uast furnace 
plants III 1 Sfxeial w tue cliargmg over oO per feut , wit ii sindi sat i.sl’actoiy 

results ill every case that the <leniand execedoil llie sup[dy. 

5 FUSION (PARTIAL AGGLOMERATION) 

The older proci'sses dealt with in the Itdih* on pp. 2lh ‘>0, whiidi 
eiideux(Hired to convert lino ores intu the luiiq) fibrin hv lusiiui in a 
rev(‘rhenitory I'urnaei', whetlior li}' the aid of IliiM's or reducing agents, 
gM\o risi‘ to unsiiilalile slags, in addition tiicy wme to'* c(*slly to 
1)(‘ wididy used. Kiirtiicr, the lafer (experiments on the riisimi of 
lino dust in llu* Martin furnace,* hy means of line gases passed thnuigli 
la'gmierators, did not load to \ery satisfactory lesuits, since the 
{ii'oduet resiunhlei! [uiddhu's cinder, and the nd'iaetoiy matiuial of 
tlp' furnaim (fid not stand up to its work. 

'The various new AiiuTi(*an processes of liutheiihurg and others 
an' of interest, though not of praetieal impoitanee AtCmipts are 
made to agglomerate, or to convert directly into iron or ste(d, line 
ores liy fusion in el('etric furnaces. 

AVce/riV Holl Oren /hvavss^ (l).R I’. irdl.l.VJ) 
was tlie lii'st attempt to work up the tine American magnetic iron 
ore oonci'iitrates electrically. 

The concentrate, mixed with a suitable fuel, is allow<'d to fall 
from a hopper whosi' lower porti(*n is wound with wire, between 
two lironze rollers covered with gas carlMin rt'volving in opposite 
direi't.ions, sonu'what similar to a roll ci usher. 'I’lu' core of the rolls 

‘ See loo|ii<*(o I'll proMiiiis page. 

* Stahl iimi /'.'iva, 1!>0S, Nu. J, p. t)S. 

s Euii'uzMnng^ lUOl, {'p. JCO-dTl ; /. (Uuiinuf, Ksscu, 11)05, No. ■(, p. Ill ; A.' 
Neuburgvi, “Peitrage /ur Elektrumetallurgic iie.s Kisens uiid SuihL," GlurUuf^ 1906, 
No. 19, pp. till 013. 
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COllsiwt*^ of t\\.» powerful uiMi:ii« lir pnirs. |uillt<] \s Im li <1 «-unfn( of 
y [in.ssi.-^ Wunii;^’- th** t-|*> r;jti.>ii »A \\A\i \ roolni;^ ai'iaHi^cinriit. 
Lh |ir«»\ln tw^M’ii (Ilf (•<>rr au'I tli" r\liiM!< r 

Tlif tiiif j«aitiflt*> <>1 inaijiit'df "d jia''-'liii; lM-|\s,rn llic jolls 
luMMiiif stlon-l\ lifUt'd li\‘ llif fiiinhl aial aif lifh' Iasi l)\ lla* 
"u that thf\ tunn a ^hos ji!|; lint l«i \s!lif\ ai-• luatfd. 

hi*\\f\fr. tlu*y lo-'f ina^nrli-'iii fill tM;_^a-ihfr, fidf ami tiirkli* 

il' 0 \n ill thf fiiiin <>!' imli\ulual <Iiops wliifli t*n si.Ii-hh iiif M'''-iiiiif 
a lu-an shapfil a]*ji'-ai aiicf 

Thfsf a^i,'Ii>Miriatfs (iHaiml • .m tnlmr )■-• •-iimltfl in thf hhml 
Furnacf <>i i un \ *■ 11 < <1 .|ii t-c11 \ ml' > na tallif ii "O < >i -'li-.'l 

With tlif latl'i’ i.h]f<l in h'lil h'■^hf I allow thf hi-airi (o 

fall into a lin'ckwoik ''halt up whifh d'hinim i^a'^os (KL'mt hitnacf 
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\ ii.il \ 'K oi (Ilf Immii'- \ I 1 If I'll I' f,\ 11]^ h-’ II11 . 

Sil t. . I 7 t jpf j > • III J on ],1-1 , ,'ii( 

1-V 77 !•> .. ‘'0 !i:> 

l-'f . -"-''O ,, 1 10 

'ltd, .'7 1 .. 7 ift 

r . 11 77 .. 

Tilt* tir-L coluiiin nf furun '• L:n< thf f<aii]i<oi!. . thf rm'jlmnfi.it-, \nI nh- 

the sfcnii'l iiidifatfH tin cli.ni^^fs nnili i>r"'ie 1>\ Ilf iimi .iii'l (Ifi'f'ii*- 
8liou« tlif roinpioition of tfu* lx iii'l wIrii thf larlioti i onlf iiL i- k ft out <if 
coiiHidfration 

From thosn aiuily^fs, it follows that thf ifdiiction of tho 
iron onM*onsiil<‘rial as siifli is\fr\ iiK'unipIftf. 'I'lic nift hod is. howfVfr, 
of the hii^lifst value rf;^Mnlf<l as a nifthod of a^j^Ioiufiatioii, allhou^Ii 

* Kiifeif llaAiU'l, “ Kcj>(*rt (-u Kijn rmn iil' luadf a Sanlt St Mara-, dnU'iijo, 
' under (ro\eimii(nt -iidpirc^, m tlic '•incltui^' of (j-in-idian non offS l>y LIr Klectro- 
Uiermic Prooisp.’ 

VOL. I!. 
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it i.H very costly. 'I’le- narrow space }M:tweeu the ina;.,Mi<*Crc poIe« 18 
a ^o'eat Htunihlin^'-hlock to tlie use on (In' lai^e scale • 

Power Consumption -Aeeonlin;^ the npoitftf the Canudian 
(VunnuNsioM. the conversion of a Ion of or* rcjuires () Oo l II, It Kutheri' 
hnr^ liiiiiself ^oves tlie presstiie necessary for ftiKin^^ as JOO volts, 
Jind (hat iiece.ssarv Inr fusi{;n 15 volt.s. (he po\Ner c()ii.snnie<i is 250 
kw. lioiirs per t<Mi of ore. corrcspondiiij^^ to an elliciency of 05 5 
per cent.' 

(ialhrdilh ((?o/ >S7c//'(//'/’.‘v AV/'(7/oV lifnislovii’ Funi'in’ ,l///Aod- 
(11 I*. 25,():i2, lOOd) 

is int(‘nd(Mi primarily for the ina^oietie iron sands of New Zealand,' 
containing npwanls of 70 per cent. Ke, 1 to 4 pcT cent. TiO-, and (udy 
sinail traces of snl]»hnr ami phosphorus. Accordin^^ to I’elers, the 
yields obtained dnrin;^^ cxpeiinients in a resi.statice furnac(‘ were very 
HMiall. It was placed beyond doubt, however, that such a finmace 
fu.so*! ami n*duc<‘d the line ore to bi'ans, which afteiwvanls combimsl to 
irn'^odar lump.s in (lie uhcoohMl colleclin<; ves.sel. 

The oxide of titanium, with the assistance of the ash of (he coal 
dust added to the iron .sainl, shoidil pa.ss inlo (he sla^^ A lOO kw. 
furnace shonld lx* able lo work np 2'S() tons of ore pei' \ t ar. nsinj' 
O'l 11.15 yt'ar per tt>n of iron. 

The, Eh'ctvh' Arc Enruxec MciJaxI vf E. 0'o/c,s'‘ (Am I’ TSO.TIO) 

endeavours to a^^^domeratt* by sirikine' an arc bet-wtsm two inclined 
strt'ams of the material. ’I'lit* are pas.se.s between the two lulling 
streams along tlm line of least resistanet', and Uu‘ rate of su]iplying 
the ore must be grt'ater than is napiired to use up tlie whole of the 
energy of the eurrtmt. Tlit* corn-to bean-si/et! lum[)s fall intt) a trough, 
whert‘ (lu‘y cool dow'n to a certain exttmt, and arc ludarged by fused 
particles. Wiiile still liot, they are pa.ssed to a liopper and allowed 
to fall on to a revolving sieve. The tiue material falling through is 
again passed through the plant. 

Of the later electrical molting and reduction procease.s, the rotating 
electric contact furnace, combined with a revolving roasting and reduc- 

4 . 

• I’elerH, “Die Kli'klroiiioUiliingio m lOu.'’) mnl cr.-^ten Hallijahre DKM!/’ 

I90i:, Nc \\ 

190(j, No, iri, pp I IdO 70. 

^ IVlios, “Dll' l’’,lvklh>tn»‘l.illiii^Mc 111 .J.iliic 19nr» iiii'l crt'icn 1 LilOjalire 190(^’ 
(iltlikaufy I90(!, No if), p. H/O. 
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tion flirnfuv.* is of It is intt'iitiisl for wi-iKin^ tip tiin* 

'0reH.*('7 roticclit rnirs iViSii in>n .snii«N. \sliirli ;ui' (III omIi'I ) 
nsluissl. junl fusl'tl to cli i’tnc >tr( l \Mtliuilt Ih iiii; a:;;;l<'iin i.iti t| 

Tin* lurti.H’c plant tonsi.si', o|' 1‘uiir mh IiiimI (uIk' liiiiunis 

oin* alnixo tlu* olln-i- in faslnon Wlnlr ih.* ijpp. r tun 

ruMiaci's an- iiM'd t’nr mastiii;;, (la- lowai pair ‘■• im- Ini (la puipnv.*, 
of la-duation 'I'la* liia* <'r4‘ tnaklrs lir-'t tt"ui n aliarniua hnppri mtn 
ilia upper I'uniaaas nn<l tlu fiaa into tlia lourr fiiinaaes l)atwa« ii tIn* 
s('<‘cuul and tlmd turiiaa. s tlu* n-diu*in^^ a;^'ant is suppli>-d At the 
saiua point an iia-lna d Mast pipe pio|. (ts into tlif ond tiiiiiaa.-. 
'riia I’oiirlli o\ an oouiiiiiiniaatas at its Inum md u itli tlacliaiidM r nf 
an alaat riaal IS lilt art nvau. m(o U llii'll r« iluajiio aas. s, j-1 a la at rd (o SIM)' 
to loon' (' , can l>a ini mdiiaad t Innii^li ona nr ni'>i a Mast pipi-s in t lia 
contact iiviH tlia iiialtiii;^^ la-at is attaiia-d li\ means nt (la- clis'tiiaal 
resistance nf the mat ana! to he fijsrd. Its lou er j>ai t is pros aled uit h 
two elianm-ls into wliieh tha ronlaet Mo. ks dip I'loin llm outsida .»! 
the o\i ii The ahaiinels aia piu\idid with tap holes, tliisumli uhieh 

tha malt tiows steadily into a lore liaarth, Iroin uhah it can he 
taj)[M‘d nth 

Tie I r \nh im: t uhe fill ii a <■' .u e [ a o \ eh. 1 Ml I e| 111 1 ly 1 1 h I-air'i t n-i m 1 1 I ii 11 
n.iis, I- 7. !.i ks I m tie- 111 iirii/ m nt O. 1 In . tli . 1 lu.o . iinMit ni 1 h.' in.il < 1 i.i 
dm Me' I nt a( mn aijil t n la ni;.' Il ml n l.et Irr . nn( ,m 1 w it h I he . The I' -le-t 
nil.' I' Illpet.lt'IO 1 " |•1|(.U11C<I h\ ( ‘.inljiollnll nl tile ;MMh flnln the OiIm.II.;' 
OVclis alnllu' Wllll the pielieateii an Mnun mte the -noiMi (niM.iec 'I Ilf 
amoniil nf air iii, ha pK-.-.in. o '<> r.;:ii!attd tliit no lii'jnii .if ih< (ho;/. 
can jinsNihl'. (ike pl.ie.'. Iiiiint:.' ils pi-sa-je mto (h.'lhioi n\i-n (ha n. i^t 1 d 
inateiial is im\e'l uilh . nal Nnaii is Mnuii ni(ii(li<‘ 1«ilm me . hamh. 1, in 
onlei' to pre\eiit I he (empri ilnie rising' ton hi;.'h I'he i. .tin me a s . an he 
pre-heatei) . i. < Lt a a 11\ hs pa'sine them ( hrmiL'Ii t iil-es of 1 .’fi ;h (mi . Mii'ini ( m;^ 
iiMlei lal. 

Some ♦iine will have to elapse heldra it is delaiminad uhcllM-r. and 
to wlial esteiil. this furnace plant is tachnically ami ecounmiaally sue 
coh.sl’iil, on the laree m ale,and whetlier it renders praeti< alila tlie small in;^ 
of fine ores without [ircvioua lasort to hri'juattin;^ or a^^^^loniaralioii. 

II. Briquetting with addition of Binding Material 
The inor;;anic and or<;anie himling mataiTals dealt with in tlia 
table on j). :20 cf xeY.- with I ha exception of iron ores, silicate of lime, 
slags, kieselgiilir, and some salts lia\e all been tippliad to, or have 

• l*elei.% ■' Nell* r.T iiIh'I ihe eh-kt rm li'- I'aseii uii.i S'.alili^iveu^nmi/, O7'e/.<o//, lt>OH, 
No. 39, p l-’iW, with 10 
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been for, tin* l)ri(|Ui-ttino of coal aii<i roKc, ntnl arc tlit-Tofore 

dealt with <iti p dS rl sffj. and p tiO rf -.t'lj. ol \’o|. J. of tins llook. 
(icticrally .spf akiii;^, llinsc pa^cs can lx* ndVni-d to in*lliis c()iin'<-tion, 
lait iiirtlict infoiniation udli la'i^ard to the suitability and a})phcati'>n 
<jf such niat' iials to the l»ri<(iiettino of on's will he eiven in the 
following; jia^cH. Any inornani*’ hindin;; niatejia! not descrih'd in 
Vo). 1. will he dc-alt with fully in connection with tlie inedhod iisine it 

A. BRIQUETTING WITH INORGANIC BINDING MATERIALS. 

1. Briquetting with Iron Ore.s. 

The ap[>lication of iron ores as hindin;^ nialerials at inan\' works 
results from the existence of steady .sn])plies of ceitaiii siiitahle ores, 
and also from the endea\our to diminish, as far as possjl'le, the 
inipo\et'tshiiie of the char;;e h\’ aihlitioii of other materials. 

(n) Briquetting with Argillaceous Ores -The clayey ore.s already 
spoken of on pp. ‘.\2, Ti are sjieeially suital)h‘. In each east- it is neces¬ 
sary to a<ld in the form of on*, sullieieiit ela\' to tmalde the l.i i<|neltes 
to hold togi'tlier at hi;;h temjHTatnres, ami to suhse.]neiitl\ heat them 
sutlieiently to expel the threi' moliM-ules of water of hydiation fioin tin- 
clay. I>rii|iiettes which an^ not so treated ;;ia<!nall\ fall to [tieces on 
I'Xposnre to moist air 

At the ('oncordialiiitfe. lump ores aie mixeti witli ferru^iiioiiH 
clays, which could he smelted alone if their pliNsiea! pi()p« ities per¬ 
mitted of it. Tin' mixture is eom[)rc.s.sctl to blocks, and consolidated 
hy rajiid heating like loam i)rieks. 

In Ihn'.rl's Mt’ll/od a mixture of lairnt pyrites and clayey oic has 
heeii siKM-essfidl}' treati'd in a similar manner 

Tin' llseder lliitte metlioil of l)ri(|Uetting, (h'alt witli Ix-low, utilises 
clayey wasliery sliiin's or their own clayey ermh' ores for honding 
lime}' wasliery sands, burnt pyrites, line dust, and so on. 

Mfiliof/s used od (In’ Ihi'der II 

AKlnmgh the ])roductiou of Iksedcr ore brii]Uettes is mainly of 
local importance, tile metlmd poH.se,s,soM many points of inteiv.st. Tlie 
Ikseder ilutte operates oidy on its own ores, witli small additions*of 
puddler's cimler. Most of the ores are obtained by blasting and 
.[uarrying the local deposits of limey biown-iron on' eonglonn'rates 
while a smaller <]uaiitity is (ditainod from mines In thi.s way the soft 
' Stahl \utd lustii, laOS, -.'J. 
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ores, in chalk ami thcicfon' liclicr m air scjiuiatnl into 

the jH*nil*'r\ inalrrial i-oiitanini;.^ hnir ami clay n'al ml" limtjis 

an<] j'lr. rs ut the If.l! "Vr. Thr lai pli rr^ arr sriil {>> (lir Miirllm^ 
plant a^ chalky oir^. while the j"i\\(lri\ inalmal is siili|,•(■(..I to a 

Sllllplr Wrt ill'C'>sitl;^r ihinili; wllicll the mKluli's of . a'r Mir '-<'} la I a I r 1 1 

This waslu*,! "i r,' ('htaiii'''! m t lie nl‘ hcans ih 1 i . f 1 1 mui Innr, 
ami w h« ii (![ in] at 1"0 (’ cmitam^ ahoiit oO p< i rent !■'<', 1 p'r mil 
M n. ami I ii per c<-nt 1’ 1 ii aiMition, thei <* is aKo olilaim'l dtii iti" I lie 
\s ashin^^ washri v saml (a "i aiiular iin \ t m <• of tine i-lia Ik ami p 111 n k s 
<4 or< ) am 1 \\asliri s!jiiic'. eont.umii^ tin pm criil. nioisinir ■•ml tin* 
<‘!a\r\ t-iii<imo niatriial m a lim-ly (li\i'ie<l. slimy stair Thrsf 
mall I lals w rir f'o| iii.a K r. d. d as waste piudm f s. and I hrir ilr.p.'sai 
was a losiK p|(.ee^s, 'I’hr assiiniptmn tlial a comhiiiatioii <4' llrse 
llii<r ]nodiirt-> m tlir pntportams m whirh llir\ aii* ohiam-d m Ihr 
\\as)tino pi...'..sx slimiM ;:i\e i mr (<i stnaii^r l,ii-jUet(es iin<l<'i siiilahlr 
pirssiiie was . asdy pio\rd to hr <'oir«‘rt hv rxpeiinient iN’aliiially, 
III place of the w aslmd oi e w Im h r,m hr smrllrd di la i 11 V, <4 h. i n on 

111 ^ matrrials s,i<-h as tine diisl, pm pir me i ol! rimk i, iron ainiU s 
ITill! hasir slao. r|r. tllllsl hr a<ldr<| A sr| |i s of r \ p. I 1 11 ir r 1 1 s 

sliowefl dial prlfr<t'\ stioil^,^ hinplittrs roilld he pirpai'd. Hot only 
in ill- iiianm’i mdiraird aho\-‘ hiif also h_\ ih-' apphralion o{ • I p\ \ 
erml oie-^ ocruiimi^^ m tin' k-ral pits, rdony' widi line iiojt h.aiin;,^ 
mat- n.iis. 

It was show n that thr mat-'i lal to he w'<-rki d up only |^a\ r a i - 'ally 
stlo||^ hn-jiirttr when the maxmiuin inoistnfr content wa'-. o h per rent. 
On the latu'-' se,-i[i', therrlori' all w'rt adilitions wrir dimd m .i Ion" 
rotatmi; diiim (h\ l’iti\ ih'rkin;^, l>orlmimd) In-at-d with hlast- 
I Ml naer j^ms Kn 1 1 her’, it w as show n that t In* st r rri;^t h of I h-' hi npirlteM 
mereas-d as the material was pies.srd at a hi^^dier (rinpri at ut r. 1 )n 
tins aeroiml a ipiaritily of ahoiit a t-ais of the malertal is always 
k<;pt in a st*'aiii heated nii\ni;,' maeliinr (hv Hnick, Kirtsehrl iV ('*> 

()snahi iiek ). 

TJie hot. intimately mixed liri'iiiettm;,^ material passes diterlly 
from the mixiiii; mai'liine to the two po\veit'id!\ huilt pirsses (hy the 
alto\e firm) and the hiiipudte.s are juodiiced iimler a pje>snj‘e of !i(M) 
k^s. poi- si|. cm. 

S\>(rntatir expci miriii-, with gradually increasing pxssiiie.x li,i\e slioun 
that :d>o\e a piessiire of ‘tO<l kf/s. the hlorks ai-‘ not fiiitln r' < ontprc-sed to 
any considrrahle evtcMl. Tliis can easily he seen fp-in tin- cniwe a- eomp.iny- 
iog the (lescnptioii of the {iresses in Srrtion 
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III Didi r 1,0 liiiidi r i.’ooliiio of the l)ri((Uette mass to as great all 
evtent as [los.sihle, llic front press stamp is kept hot liy eirciilatilig 
sLcain (hroij^^li it. luich pn‘SH j^nxlucfs on an average JH blorks per 
miiuitf. the bri'jiii'tii's at a tfiuperature of 70 (J. fall fioin the press 
on to a l)an(l eonveyor lea<ling to tln‘ tran.s[)ort waggons. 

Th'‘ output of till* two pres.ses anioiint.s to 140 tons in 10 lioiirs 

Strength of the Briquettes. - Innnediately after h-aving the press 
th(‘ i)iiiji!eU(‘s hav(‘ a strengtli of 40 kg.s., which is increased to tiO or 
SO kgs. after a v<‘ry short time, owing to the ovajioration of hygro- 
sc,(tj)ie inoistnni. When completely cold the strength is increased tn 
loo 120 kg.s. Kxperijiietits witli heated briquettes liavi* slaiwn that 
tin- strength increases ra[»idly with the temperature. Briquettes at 
hOO S(Kt and also after cooling, possess a compressive strength of 
IhO I. SO kgs At 1000 (). the hriquettes hecome rer^di.sli Itrown. l*irt 
still r-emain st rong and maintain their- shape, at 1400 ('. they Ix-gin to 
srnter, his'ome hluish and porouS, lait «‘\en in this condition maintain 
a cotupre.ssive strength of Kit) kgs. 

It appoar-s, thejefoi-e, to be of derdded rnlvardagr^ to srrbjeet the 
briquett(‘s, after C(jming fr-om the press, to a In-ating proci'.ss, in order 
to compK'tely remove the water of hydr-ation from tin* clayey hinding 
matmials and render the blocks more r-esistant. Bxistirrg eotidiiions, 
Itowi’ver, <Io not permit of the installation of a roasting oveir. 

The pun-costs of production of the briquettes amount to SO 00 pf. 
pej- loir, and aie therefore low. 

’rh(‘ inlliience of this lumpy prc'ssed material, wliich maintains its 
size ami shape at high temperatures, has [»roved to he very favomalrle 
ort tluj running of the furnar-e, tlie coke consumption, and tin* formation 
of line dust. 

In consequence, hrit|iietting at the llsedm’ llutte 1ms fulfilled the 
twofold object of diminishing th(‘ costs of removal of the wa.ste fi’orir 
tire or‘e-wasbiiig plant, ainl has protected tin* furnace from the detri¬ 
mental effects of such tine materials as iron ore, roll eiiider, and basic 
slag waste. 

(f>) Briquetting with Brown-Iron Ores.— Quite analogous u> clay 
with regard to plrysicul properties is powdery bi-own-ii-on one It is^ 
similar to clay in composition, coiiUiins three molecules of waU‘r of 
liydration. is plastic, and after powerful compression, followed by 
Ireating to drhr* oil’the water of hydration, can he made to yield strong 
bricks. Ivloist’s metlrod is based on these facts, and will bind together 
Upper Silesian ores (finely granular brown-iron ores) with other ore^^ 
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such as ina;;nfli(' iioit mo mui ptii[>lo oir. in suoh a wav (liat tlin 
bricKs, aftiT calfinati"ii .it a Ink'll toiniHnaturr, staml up \riv ucil 
ill tin* turn.-n'o. Aocunli!)!;^ to an ol«| pMM-rss |iracti'<rtl at (In* 

..H-nr;rs-Marirnhutl**. Irrdwninai ruo*" in (In* fonn (.f (h,* laming," 
iva.sto from tin- punlioalion of itluininatin;^^ i;a> coiiM br lai( 

in vii'W ot tin* lii;4ii Niiliiliur oontrnt (tin* niati-rial bcin^ a]i]*ln<l with 
a<lvanln;;o iiir tin* ifmo\a! o] tins rlcnn nt in ^is wui ks) tin-niatonal 
is un^iiilahl.'. 

{'■) Briquetting with Spathic Iron, Clayband or Blackband Ores. 

Ih- Srlmniarlin s inrtlnHl Im iln- udli-'iilioii ol ih. si' iiial« ii.iU is i|. alt 
with on p, uT, on an-<'Uijt of lin* aihlition of milk of Imn*, whn-h is 
in-c-rss.M\ to till* process 

('/1 Briquetting with Purple Ore.^ I’m pi.* -.ic has l.cm us, .] as I .. 

in (In* 1 a-i< picl (I no nl sij,-j, lui,. ,.|ch as nniLinctn* non oic ainl thn- i!ns(, 
and in sonic cases with success. This |iowe\cr is Id he asi-nhcd to 
the special naf III I- ol tin- on s and llin- dusts ul ilised. 

('•) Briquetting with Flue Dust I'Apci tnn nis made on (he use of 

line dust as himlin ' inatcnal h-r huint p\n(cs. etc. |i;l\c laded 
A< roidino to l)i Scliuinarliei howcxci (lici c ai c line dusts piisscssino 
a rertain dcoioc of i.itcnt h \ diaiiln* piopci i n-.s which can he developed 
by the addilnin of sniall <iuant iti« s of e\» il ino (eatalyt le) aoents, such 
as ii aojiesiuni chloride, etc. (tn (Ins notion (lepeiidH the mulhod, 

ft I ready < lea It \\ it li on p. d.), tor 1 a n j net (mo mi i table Hue dusts w it hout 
the addition ot .i i- al hindino material In the Mann.- wav, thn* «luMt 
lieate.l with maoiicsiiim (-idoiidc e<nild he used advanlaoeously in 
till* hrnpiettino of i/ther inm oies 

In tile iollouino inetliods inoroanie hindino materials other than 
iron oi-es arc deait with exclusively. They ui! possess the nnavoid- 
ahle disadvanlaoe that they lowtu'thc ironi-ontents of tin* oi'-s (*i he 
hi i'jiietlcd. 

2. Briquetting with Clay. 

It has already la-en repeat' d!}' pointeii out that clay is an c\cc}h*nt 
bindino material. It must, liov\eVer. he mixed with tin* <iies in sin-h 
quanlitie-s that after expulsion of tin* llin'i* molecules of water <*f 
hydration tin* mah*rial still holds bioetlier suflii-icntly. In tliis way 
the ore always becomes dclieicni in iron, sr^ that the use of [Hire clay 
is impossihle, and there oidy icinains tin* use of argiilaceous ores, which 
we only availahic in special cases 
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Briquetting with Lime. 

Till' tiihli' on |). :{0 nulioai' s tin' (JxistciK'r of a larj^e niiiiilH'r of j>ro- 
ci'hMr.s Upon tin- U'^o oi liinr in one or otlior <if its forms. 

{</.) Briquetting with Calcium Carbonate (t'at’OJ - Kxti’nsive r.‘- 
"searc'lii'S wna nimli' a long tinir ago witli this material, and liavi' since 
hi'i’ii often n-pcalcd. in rvciy case it lias Ixa-n proposed to powder and 
intiniately mix the iioii ores witli tin* ni'ccssary limestone and fuel in 
the form of coke. The^r are the materials wliich interact in tlie blast 
furnace. This method, completed l)y siiilabh^ briipietting, could, how¬ 
ever, tievi'r lead to favourable results in the furnace, lirstly, on account 
of the unasoidable diieet lediiciion by carbon which would accrue, 
and which i.s always regaided as disad\antageous, and also because 
Uk' layeis of coke, which should be distributed as evenly as pn.^sible, 
cannot be a\nided. 

The inetliod of L. Weiss of Ibldapi'st (D.U.P. ISipiOS) operates 
(juite ditrereiitly. In this process the brii|Uettiiig material is [uepared 
with slaked lime (< 'a(< )l 1 b), and during or after com[)ression is I reated 
under pressure with cold and then hot e.irbmiic .-icid in order to coinert 
the binding material rapidly and completely into calcium eai bonate and 
liring about an immediate hanlening of (he brnpiettes. 

If specially porous biiijuettes are nspiired, tlu' hriijuetting material 
is mixed with coke lirce/e, and the briipietles produced ari' subse- 
(jUently roasted, when the coke burns and leaves line channels in tlie 
briquettes. 

The nivcntoi of the process n'l'oimueinls that the pioeess be coiiibinad uUli 
the opeiation of linic-bin nmg, heeau.si'.'ill llii' bw'[uoiluct.s <'an bc' iitiliseil m 
cairvma out the methoil. Tie’ carbonic .acid can he exhausted (hi<)ii;£h a 
cuiHpU'ssor, and one poi (ion eoUrcted in stion^' steel c\ liudcrs for the hist stage 
of the opeiation. while the iciiiaindci is fiuc(‘d hom the Kilii diiect to the 
moulds under a [uessiire of IS alms., ;uid at a ((‘iiipi'ialuie of d(HI- lOO" (’. 
Uiy slaked lime is mixed with wi't material, and milk of lime is mixe<l with 
dry material. TIu' wlmlo of (he lime content of the hiiipiettes should bo 
tainverted to cah'ium caiboiiate m 1-d mimitcs. 

'I’liese bricks maintain their strength in the blast furnace, if m)t 
to complete reduction, at least uj) to a ti'iiiperalurc of tiOt) (\, w'hen 
the (‘arbon dioxide is driven off from (be calcium carbonate. The 
briquettes then fall to piec-es. Jt is also <>f great di.sadvantagi' that the 
expulsion of the cnrboiiii' aei^l roqiiin'S a certain amount of heat wliich' 
■ might otherwise be utilistal in the reduction. 

If from this cau.se an increased amount of coke is retpiircd, the coaJi 
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Clin Ih' .su\ I'd l)y tin- ffniKiiny ('IHn d in the liiiiiinutmil of tin' liinrsidiit' 
addrd So fill .m m kiio\\ n tlir [*io<'*V' ha'^ not \rt i»i *-ii ii^rd on die 
mannfai tm in- sr.do 

l)r Si'liuiii.iclir I s sjMtlii,- noiicif liinr im thod drjH-nds j>;nlial!\' 
on an aililin.il ja-dm-tion of ralrmin rai l»onal.‘ 

111 '- iiu-di.»d ..{ workino' m a j>ji.u rut 1_\ tin- saim- .n. tint ot di,« 

I [Uarl /.-nn-al linn- nn-l liod q> o'* i ('i ink' "j'at hn- ii om oi •> or oi Ii.a n, in 
<ai Koiiatr 1 ^ tiinlv oiouiid and nnx.^i with milk of Inu*- and dm 
Inal •' Ma I l o In- 1 x link d 1 a n j in t (< ^ a i «• j n i s^ci | ) 11 ini tin- i n i \ I in > , 
|)lari-d <ai li iml^- and --ul-ii r(« <1 to tin- a<'tion of Imt -'t. am at aixail S 
aims j.i ■ '--no- toi ::(.».■» lion m A i.-art n-n t ak. s planr l.rt w.. n (k.- non 
nai iKinal I - and tin- milk o| Imn-. i .-sijli m- in tin- j-i odiii'l mn < *f ( i \ s| .illm,. 
nalcinni ( ai koiiatf ami a mlatiiious tciioiiN li\di al<- w kidi o\idn.ns (o 
I'-iin* limliak- in tli-- an 'I In v.- tv.,, mati-nals i . im-nt tin- |iaiti<-k-s 
ot oif t(*m'dM 1 'Tin- addition amounU at (In- mo-a to |i) [>,1 , . nl 

^lonnd s|-ar ami .1 pm --.nl -laki‘«l 1 . to .So p.-i r.-nt. ..f ()„• lom 

or o( li< r tin.- < a .• 

N n m il 1 \ I in (111 I 1 , III -n I \ liiid i [iptn 111. at w !,< ii jj. i. o • i \ a I >1.1-' 
-itppln • -I imn I u i -.i n. - . -Ml !, ,> m h. m, , - ! o n m, i ,m, . m. |,1 ,, k 

k md on M m- n.. . . • i!'. .nil . m ! - u l,.| n ui, ,i , n,,, . ,, 1,. n li i , 

tln'O’l'ol.-. .ippi'. il.I. m alji.o ! (II . on I, I 111 S w lilt tin- - \( . pi imi of \n ri n t, 

SvM'i 11 . Did \oi A r. 

’Ill'- O.n'lmii l-.lwi’iii spn ,,id limr lakes pl.u ' uilli i'i< il '.i-', cono' 
qinml} a iini-li dimim iin,. of ,u-lioit of il„ mp.jln.ited si.ain m i.ipiio<i 
than in l\iv i,ii,'.i (/-niral Inim im iho'i 

I In- advaiitay, , thm m* lln-d conipaird with tin- ipiait/ iimal liiiin 
iimllnHl aim as follows No imjmnih-s fiom tho snmllin;^^ point of 
\n-w, ni«- 1 111ioilm-ml into ih'- om. the iak-nmti«'n imcssai'v ha tln- 
roiivm sinn of tin* lion '-aihonatr into oxid'- is i-liminad d. ami, fudhi-r, 
any sulphur compounds (sulphides) cxistino ju d^,. an-, nmk-r 

tin- oomhim-d action of the .stmim and lime, convmted into (-alcium 
Hul[»iiido or sulphydiatc and imidmcd innocuous in tin- snnltinp^ pro¬ 
cess. A disad\anta;^n-, howem-r, is the low n sistanei* ni dm hiiijueltcs 
in dm liic. 

An apjdic.ition of dn* metinxlon a working scale is kemo i-aiiied 
out at the present time, d’he costs of kri<pietiiii^ lia\c keen woiked 
out at l o maiks per ton. 

(h) Briquetting with Burnt Limestone (<juick!ime, CaO). 'I'liis 

binding; matmial is unsuitahle, since in tin- ujiper part of the shaft 
((uicklimc immediately saturates itself w’ith water, (u- earlKUiic dioxide 
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in of a (Irlirimcy of steam, devolojK lieal, and causoH ovinhoating 
of the iijjper ji.ul of tin* fiiriiai'e, while the, lovvaa* part is (MX>led. 

As a result, (he numerous (‘xperiinents on tlie use of <]uieklime, 
either alotui or m eomhination with other matorialH, sucli as clay, 
ashes, hydrochloric aciil,' hlast-furnaeu slaj,^ silicaUs, chlorides, <n‘ 
Hupia-heated s(.eam, ha\e hecn <|nlte unsuccessful. 

(r) Slaked Lime (calcium h\’drate, (a(()II)^) has not proved 
sueeessful unless suhseijiieutly converted into (^arhonate, since it must 
lirst lose its water in the l>Ias( furnace, when it a;^Min falls to powd<*r, 
resulting in (he disinle^raii<m of tin* hri'|Uettes. 


Srl>u iiKtrliry's Mi /lfotl foi' M<i niJinK'sc 

'The linely ••t’ushed maiii^auese ores aii* trt'ated with d to 4 per (•('))( 
slaked lime, and the hri'|Ui‘tles ohtained ar<^ heatetl to iDt) (or a))ov<‘ 
In many <'a.s(‘s the heatine^' can In* enrrie<l out with advantage in siijier- 
heated sti'am. Insoluhh' maneanates of lime ari' formed, and these 
maU'rials eimient tocfther ilu* particles of 4)re. 

The proce.ss has not found praeti<*al application up to the [ue.sent. 
hut its costs no^sl not amount to more than I d marks per ton. 

(>l) Briquetting with Plaster of Paris or Cement. —lame in the 
form (d’ ey[>sum or ei‘ment cannot be ap()]ied with advantA^u- Natural 
gypsum ((diS(),2n.,t)) aeijuirea, during lu'atiiig at 2(H) (’.(as a result 
of losing its water of cry.stallisation), the facility of realworhing w’ater 
and setting*hard. The various natural and artificial cements hehuve 
in a similar way whmi treated with water. Such binding materials 
can produce very strong liiTjuettes fulfilling all the (hanaiuls inmle of 
Mueli material until tlu'y arrive in tlic liottc'r zones of tlie furnace, wlien 
they l(»se their water conb'ut and disintegrate. Further, gypsum is 
ikH. partie.ulaiiy suitahlc as a hlast-furnace addition on account of its 
content of sulphur. 

(I lvoenigm*'s method (l).H.F. 1.45,141) also depends princijially upon 
the biiuling power of gypsum and similar materials. In this proce.ss 
the fine ores or Ilut* dust to he l)ri(|Uetted are first treated dry with 
lime (or magm'sia) and liorax in calculated quantities, and then with 
an aqueous solut ion of crude sulphuric acid of known strength. The 
material is then pn'Ssed to luTpiettes and allowed to dry in tlie air. 

Tlie use of sulpliurio acid for tlio production of calcium or 

‘ llvihoolilenc aciil uenkl hav«* a‘letnaicnUl ellect on the bell aiui (lowiicomerS! 
of Llw I'hisl I'lU'UUcc" 
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Milphut*' this ]ii'*n*t‘'’S iiioic .suspu-MHis (halt tin* 

liso of iiiiiirral Of luinil '^\ pxijjn 

(/■) Briquetting with Silicate of Lime. In th.* fnlloum;; piorrssrs 

\ silicate of lime is [.ohIuomI l.y crrlain a.hiitions an.I ni.(ho,ls of 
treatment I hinn^Mts puHiuetion an.l s.ttin:^ this niat.-iial a. (h as a 
Htrenothem-r of the hoini. ami holds (he hticks in;r,.(hcf. ox.m al hio(i 
temp.'ratures, in thr )<liist furnueo 


S' hii Itht'-hrr's (Jinirf: 

I Ins tmthod is Generally sinnlai to (ha( disr.o i-i .‘.I h\ | )| \\\ 
Sehnmaehrr ot ( KnaIn nek, and now w idrl_\ nsrd foi tin- |nodiirl ioi, of 
strono. hioh .|iiallty hinidmo hucks from satxl and timesloiir, In lie- 
prodm'lion of Iniio sandsloms an addition of 7 s p.r c.nl chalk is 
made, lull in (hr hi i.jiiritino of oirs | 7 pm- mil. of im. U o|,„||„i 
.piailz sand and d lO pn- cml '|niekliim-air addrd. ,u-eoidino lo Ihr 
sp.s-ial natuio of tie- oi.-s. 

d he iiirthod IS eann-d out in Hirer prineipal s|a^;* s 

(<f) rr' paiation and mi\ino the raw inalnials 
t ’oinprrs< ion of (hr nn\t me to shap.-, 

(' ) Steam hardeniii;^' (he shape.s t.» so!i<l '•tiono h!o. ks 

(n ) The m-ees.sary .plait/, .sand is usiiully oiound to dust m t !uhe 
nr hall mill, while the lumpy, iiiislakrd linir (t'aU) ih lir.st hrokm up 
in a stniK' hnado r and .ground line in a liall mill. 

Tlir ol.Ji'i-l nl thr lllir ;.n m.lll);: 1- to prtliilt oI lln' f. .1 1 n, 1 1 !«.11 ot " 11 !< 1 1 . • 11J 
st.i;^r ) as r\rni\ ,ls | .o'.-.,! Mi • 1 In o'lioitl the Iti.i-s 

Part of the oj oiind ipiieklime can he addeil to I he .sand to h<* oj oiiml, 
and tlie erii.shcd mateiiais are added to the line ..m-h to hr hn.pa tied 
in the ]>re\iousiy drlriniined roiirrt prop.trtioiis. 'I'hr mi\iiio or 
])fepara(ion maehine made hy Ihiirk, Kretselnd t'o, illustrat.-il 
and described in thr next srclion. i.s used for Lhoroii^ddv mixing (J,,. 
materials and .slaking the lime. 

The sl.ikmi^ i-onsisl-i in |t>t> p.iit^ l»y wia;.'li( oi lim.- ahsorhmo .'M p:iits Itv 
weijrlil of wati'f, with thr rvolntion of ,i roii'sid. m!.Ic .ji.uitilv ol lir.n ;md I In- 
fonnatioii (tf c.dcimn holrate, 

If the (piantity of water m-cessary for slaking cannot he ohiained 
from the moisture in the sand or ore it is udiled He[parate!\ to tin* 
p\^hine. 

' Stahl un>l Kuen, No. I, j> 7, I9'»tv***(l hk p 3’2I, 10<)8. 
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(h) T1m‘ jtnijM'ily jin'jiun'd is comiirosscd in a suitablo 

laja'i'ss to l>locl<H wln<di air laid on a sprciul liaidi-nitiit triirk. 

(<•) Thr Iriicks an* <lnven into Hk* socallrd luiideniiiit iioilrr, ainl 
Hiil)jiMl»‘d to the aetion of siipci liratrd stcaiin at al>uul S at ins. (I t ’■) 
for It) 12 liom>. wlirn the (jiiartzmeal eomhines with the lini<' with 
the (woliifion of heat and the production of aitilieial Wollastointe, 
whicli completely stren^^theiis the hri(|Uettes. This siheate of lime is 
not alfeeicd Ijy nioistuK*, and is not decomposed hdow its melting 
point. When withdrawn from the hardening' kettle th*- hii(|Uiltes 
are nsuly for immediate sim'ltin;^. 

Aceordiii;,^ to |)r Schumacher, the method is applieahle to all kimls 
«)f line iron ores iinsuilahle for immediate smelUn;^. Such inelmh* 
powdiny hi'own iron oi’es, purple ores, ma^oietlc ('oneiMiliales, and 
Hue dust. 

Application on the large Scale. A typical two-press jiLtnl, out lined 
hy rtruck, Krelsehel ('*). of Osnahruck, is dlustratid ami d»!scrihed in 
t.he later section on ('ompletc Mriqiiettini^^ Plants. I'p to the piv '^eiit 
two plants have lieen laid down and aie in opeialion- .it the KmoMs- 
liiitti' for the hrnpieltin;^ of ]>urple orr wdth addition at the pt.s, nl 
time of iron-rich lliK'dust and (lellivaia mai^oiefic iron on* slimes .-md 
also at Kru[>{i’s Kriediich-Aifrod lliitle in Ivheinhausm for (he l)rn[Uet- 
ting of Hue dust. 

.\t the lvoii);^'shiltte tlu' lun|Uetles aie ll^ll.^llv made up <'f per Cfiit, 
pinple ore, j-.a per cent (pucklinie, ,ind d-1 per edit ^pi u t/ hi'mI ; \dth 
liclln.iia slimes and similai ores, ,in .idilitiuu of .'5 per eeiit, lime .md '2 jier 
cent, ipiait/ meal is snlliriciit I" olitam hiL;li strength. I''iii(liei det.uK ol the 
Konip'sliiitti' linipiotli' facto)y, and the sucecs.s of the method iheie eniplti\ei|, 
i.s j;i\cn ill the section on t’omjiletc Ihi'picttiiii: Pkints at the (■||||elll•')oll ol tlie 
dcsci i[i(ion of till' typical two piesis pl.iiit iiientioiied ahove. 

.\t Khuinli.-iiisen np to illupielles, caidi of i k::s weiuhl (ecpi.dtoa 

total of I'S tons), ao' [uodiiced li_\ two piessi's in a 10 lioiii vlnfi, finm sd pd' 
edit, line dust, 10 [M‘r cent, (pncklime, and .d per cent (piait/-m<“a! Tiny 
contain .'PJ .‘iS per cent, iron, and on ipoiitioji lose ahoiit I.d poi ci-nt (eokc, 
(’.arhoii dioxide, and Waiter). After .several y.os’ wuikiiiu" and medifvHi;; 
o\pd-imeiits the njclhod was abandoned in 11)01), and repl.ieed hv a pinccss 
more siiilahle to the prcwaihin: local <'onditioii.s. 

d'lic cost of installation, of a tw'o-prcss factory workine the 
(|uartx;-mcal-lime process with an output of 4O,0OO 44,000 liri(|UettcM 
p('r day and night shift (10 iiours each) liavi\ hecn given as almufc 
220,000 M.' 

' Shhl und /'.’uira, No, 10, ]>. ‘Mi, lOoS 



MKrmODS OK lUlH^rETTINo ANI> A<!<JU»MKRATI0K. 

• • • • 

'rile v.'trly oiiljiut III Ions n,’\tni.'il!\ \aiifs with tin- 

ity "1 lli<' I'l.'s uf iiis. (1 

111 (hr f.J!.>\UliL: ‘ thr n.s( of liih|iirt(iiiL;. 'lUnndtii's w,■l;:hl^ 

aii'l lota!* \ t .irl\ <>n(|)ii('^ ajr ^uni lor (hirr l\{iical \i. line 

«!u-'I [>UI|.lr oil . 111 '] ( . 11.1 slllll'S - - 



Thi> (ah).' ha- hi ■ n <]ia\\n up on tin* hasis of .aijilini,' .jiiu 1. hnir 
a 11 ' I 1 [Ua 1 1 / --an'l t -1 (In’ \ .ii i' »ii - oi^'- iii (hi‘ pn crnf ai,^ s oul liii''*l aino '■ 
f.ii pi ic, ■- of I iiiai Iv- p. I toll for - pi i''h hill'- .a IK I o inai p'l t'ai loj 
■ pia 1 1 / -ain' wai;. s of 1- iiiai ks p- i )0 hoUM '-lull, a sinkiiii; 1 hikI ol 
.S piT fill oil ill.- t'.tal <-osts of ih-I.iilatK'ii (•i'JO (lIM) inai ks I ainltlK- 
j-ostx ..| p,.\^ll, --Iiaiii. ii'paii'- aii'l suinl \ iiial'tiaK hav.- l-nu 
a'-c 1 1 a ni'il ihn iio^ tin- w . >i k tn-^" 

Wiili v|H.iil i.l'.oiHi- (" Ml'' ouot/iiM il. till' iiiii'i:;«! ("'N 7 

111 11 k - [.I I I on. 1 III hi I \ I- 111 [i'lui'l il i"H, p' iv\ I I, < o-l< ii' I u I'f ' --ii inn t ' I li.il 
I Im- ,jii O I, - III.I I 0-1 - 1 I 'I 1 7 7 III II K- p. 1 ( I'll \ n iiMiI loll 'll I P' t ' ■ III 

I !irl . I.. fi. Iiijli. -1 iniou it hi- il li.O' ... <1 up to 11|. pH- ( it ; < o I - 

.h-'ut O ;:o 111 ..1 k pi I o -n III hll-pi' t (' • 


II < n>i ('nni j'H n ij 

11'.,; ||||, on - ->r Ilu. -Ill I I 

In th'- innih'Kl U'-fl hy llin I ).tilsrli.-n Ihiknl I Is. Imfl 

in i) II of Allt iikitrlim-Wt-blKiuahl pnniaiy rn;^nu.i is j.aid lo llm 
fil.ast tinnaK.- itself, inasiniH'lt ns cNii^lhin;; whi'-h is likely (.^ he 
(letniiieiital to its op.-ration in any way is avonie'], 

(h nerallv sjteakmi:. (he line oie or line <lu^t is only treate'i with 
aoiiie fi-nii of lime winch, as a r.-snlt of its eijmpo.sition ami aiiiiiixtiin- 
with oth(‘r materials, antecn a fierfertly strono Htruetnre to the 
bri'jiiettfS esen ;it a red ln'at. 

The eomposition and amount of iKtnd added dep(fndH on Die nature 
of Die materials to he l.ri.pn tied laii Die adclition seldom exceeds 10 
j)er cent. Tile main ohp-et is tin- foimation of a silicate of lime whi<!]i 
I .s/,//W nu'l N'. 10, p lOOs 

- Ihi.l , p. lilOM 

^ if.i.i, ;i 2 ;i :) 2 -i 





62 


BBIQUETTES AN!) BHtQWWO':^ 


liJinlniH in tin* <1 im'h not <liHinti';;ratc at a hio«!(*nit(‘* heat, and 
HiutorH at a hi;^licr l<-iii|H;ratun-. 

oil's or Ihii! ilnst arc mixed witli a hindin^^‘material de\isod 
ljy the eomjiany, jM'esscd to a Miitalile shape, and the hriijueltes allowed 
to stand for d or 4 weeks without furtlier ti'eatinejit. They are then 
ready for sjm'ltin;,^ 

Application of the Method. - Durin*' a test made on the larj;e 
.seale at I)remerhidte, about !K),000 k^<y. of these biiijuettes were used 
in d days for the manufaeture of spie^^eloisen. The results of working 
Were niueh more .sitisfaetory than any [ireviously oldained; the 
eharec was moiv. optui, and llio dust in the Hue ^^<ises was diminished 
by about dO per eeni. The output of iron, formerly 70 tons in 24 
hours, rose to 77, iSO, and 77 tons in the three double shifts dining 
which luiijiietles were em[)loyed. The coke eonsumption, 1411 and 
I4()5 k;,rs. respeetiv('ly pel ton of [ti;.^ ii’on, in the [irevious two day.s 
fell at the same tiini' to ldd2, IddO, and DtSO kj;s. per ton of iron 
produced. 

Applieation on the workiii^^ seale has been put in hand hv the 
Siei^-ltheini.sehen 11 iittenaktieii;., 0 'sellseiiaft at J*'riedrieh-\Villieinisliutte 
on the Sie-ri^rland ealeined s[)athie iron oj-es. 'I'he installation, which 
is said to be workiii;.^ ipiite satisfaetoril}', is sketelu'd and hrielly de- 
serihed in the section on (Complete idants 

4. Briquetting with Slags or Water-gla.ss 

Many projiosals have lieen made in tliis Held. Al)o\o all, attempts 
liave been made to utilise the hiast-furnaeo slaj^s available free of 
eharije at lilast-funiaee plants. 

blast furiiiiei' slaes consist of conipomuls of the;;aiieue in the sinelteil ore 
u itli the additiiiirs and the furl ash , they eonsi.st inainiy ef .^lll(^^tes of alumina 
ami lime, often mi\(‘il v\ilh ma^niesia and maniranou.s oxnle. liiiriiiL: goml 
working they eoiitain only small ipiautities of ferrous or tVrrie oxides. Alkalies 
.•ire never absent, ami sul[)hi(les of the alkaline earths and niau^^nnese seldmn, 
while various other materials form sceoudary constituents. The silica content 
is usually not sinqile, generally pointiii;^^ to a nuxturo of mono- and hisihcatcs. 
t’oke furimeo sla^s usually approximate to monosilicates, charcoal furnace slags 
to hisilicatcH. (Wedding.) 

Use of Cold Blast Furnace Slag.— Cold sla^^s liave been (ground, 
mixed with (he ores to lie hri([Uelted, and (1 h‘ mixture eoinpres.sed, w itl>- 
tlie expectation that the slug would soon melt in the furnace and act/ 
iis a bond. However, the fact that the melting point of the slag waSC 



PUBTHODS'OF AKI» AO«tOMEItATiON. ti3 

mueti tO(>’lii;;h to |)n‘\(‘iit tin- lni<nn‘(t<'s t" ii-.un wns 

not tiiki'U into art'oimt 

A |)rt‘liniiii;i*'y sinti-nni; ul' Mich hri<|Ucll«‘>. with ihc Hh)(cl <il' 
.strcn^Hlicnin^'tlicin also a[t{>carc(i tu he \msuttal>}«\ mikt in llns ca^i-, 
such a lai'j^n' ^jiianlity of sia^' was ns|uiic«l (hat tlic in>n cont<'nt ol (In' 
bri'{Uettcs was (liiniin.slic<l far (o«* much Aj>piic.i(i-<n ol niolit n .slai; 
has also hecn limal hy stirring ii.<n iiie nito (he siaj; in (h<- n< i^hhoiii 
IkkmI of the sla^ liolc. It was, howe\tr, hmml (Imt tiie ■'lao sninli(i< i| 
Iwfore it had taken tip wvy nnich of the oie. 

The niotli(sl of tlie Scoria (’onipans’ ‘ (for line dust and j)o\\ th i \ «ii rs) 
is. how(‘\cr. wortliy of .s[iecial ctinsideiatloti <hi^inall\, (he nu tiind 
of the Scoria (i. m. h. H. of Itortmund,- aeeoidiiii; to the jlale||("^ of 
((iMTSciiulte (D.IM*. and Matiiesiiis (hh'l* |(ito;;il) siihNe 

tjuently extended liy suhsiiliary and fon i^n pah nt'', d' p. nd.'! >ai the 
apjilii-alion <d’ basic lilast furnace slae (sla;^ ''and) ;iranulatfd ly ni' ans 
of steam under pressure as hindiii;; mateiial. and haideniiy' of th<’ 
inouhlcd blocks in superlnateii steam ' 

Steamed blast furnace slaJ,^^ a diy c«-ne-n( liko powd> i with a 
protective action a^minst moisture, possesses ijtidei- th. '.e l•.»Ndll mns, 
tile same liindine pow er as o<)(;d I'oi t land <-i-ment Tie Ixmdini^^ pia\ -1 
depends upon tlie formation of li\diat<-d silieal* s. an»i is con''e.jm nl l\ 
destroyed by expulsion of moisture on la atiny I he bi i>|Ue||es h; .about 
lOOO" C. in tin* blast fiirnace. just as in the <’.ise nl the use oi I’oitlami 
cement 4and other .Mili<ates. 'I his bonding power can only be i«plaeed 
l)y hinterin;^^ at a bi;,d*'''’ ti'iupmature. Ap[)liea(ion ol bla .i hii mna- slao 
provi<]es the adsanta^o* that Ibis matenal sinbis at ai»oijt 1000 (' 

( 'onset juently only the nal ur«; of I In* bond in;; act ion elianets at 1000 r , 
i.r. the b\drate<l siliraite bomline is substit uted b\ sinteiine, anil tin- 
sLreiieth of tin*, briipiettes is no( impain il. An a'hlilitin ol H bt 10 per 
cent, of a suitable biast-furna<*e slao is snjli< lent lo [»r<tduee bri'iU' ltes 
of ample strength. Ib'cently, however, it has been decided to replace 
about half of the slag addition by linie. 

Mode of Operation of the Process.— (iranulated blast d m naco slag 
is treated with superiioated steam in a revolving drum or olln-r suilalile 
vessel. It Ls then thoroughly mixeii witli the (|uickliun! and material 

' Stahl und Ki-sai, Xe. lO, pj'. 3J1 3‘Xt, I'JUH ; / H-nj- u. HuUnuf, Rojuis^hau^ 
No. 14, ])p lb3 184, inuO. riiMlcd pi'espc-tijs nf ilic S<eria r’.-in|..m\ 

* H Seliul/c-Sieinhi-r^', Dun n. ic ar .'siorkum j \V., .tn-l W Maihi'iic, IhofiMtu.r 
ofMctalliiigyal (lie Kd Tc hn Ife. lo' luile,);. rlin .MaiMyer.l'ail M.y. i, Doiimuiid, 

^ The Senna Ceiiip.uiv h.n ab'i .l.wrlnjrt-d tins fei ihe pii«hic (hoi uf 

j^fiildilig hlerlvH («Iag stom.s) fieiii l.lawt funiare dag (wc sjM-nal ponjaicliirt; 
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U) !)*• ill an »al< 4 r-niun»'r mil! Tin* Ijlocks jni ssr.M’inm this 

iiiixtui** am roijNnrtrd inlo poious hi'i*[iii-Ucs n adv l'»i' Mii'‘Uiii;,' hy a 
M) Iioiiim' linatiii;^^ in a lianlrnin;^^ IvJ'ttli*, jusL in tin; sann* \\a\ as 
lime .sand,stniH'M ai'- Ifiat'-d. With Certain nrns only irdiin d with 
dilliciilty, Mich as pulvn i.s<*d nia^^MJclic iion on- or clironif iion om. it 
is advisable to add a eeifain percenta^m ol’ coke or coal powih-r to 

111 *' niivtinv*. 

Briipiettin;; cosls, \iHini( excliisivi'ly <*lieap blast I’nrnaee sla;;. var\. 
accordin;,^ to tin* spneilic ^aavity of tln^ niat*Tial, bet\v.‘» n OS and I d- 
marks per ton, avera^dn|,^ aI)o\it 11 marks. Partial replacein' iit of the 
,sla;(W’ith lime makes tlie costs corrosjjondini^h’ lii^lier. A two-pnss 
plant is illustrati'd and deserila-d in iliu .sod ion on ('omplet<* Plants, and 
a eoiiiplef(; statement, of costs is appended. 

The pioeess was slart(.*d on a working;' .scale at KriqtpA l''Mrdrieh- 
Alfred Unite, [{heitihan.seii, in ilie year 1IM)0, l)nt tin* roMiits of 
w'orkin;; ha\e not yet bren [mblishcd. ('hemieal analy.svs of foiu’ 
Seoi ia i)ritpiettes [irepansl sonn; years ayn ais* ^i\rn in the lal>le 
below *: ' 
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Tln^ |)ro[Hi.sats to ap[tly basic slay^ and later water ;,dass. with or 
without asbestos, and subscipient treatment w ith steam, ha\e not 
aitaiin'd practical importance Basic sla*,,^ and water-ydass aie much 
too \aliiablt‘ materials to bo u.sed with economical sueis-ss in the 
binding' of ori's. evi'ii wlien such a slio'ht amount is neeessary as is 
actually reijuired. 

5. Briquetting with Kieselguhr, Carnallite, and Molasses. 

Such a mctluxl, in which the materials applied are partly inor^ninic 
and partly oieanio. is represented by Dr F. !i’. DaiihIheni's Mif/xx! 
for Hue dust, [luheriseil iron oia's, burnt pyrites, and the like. This 

‘ Z. lU'rij- u. lluUcnm. Ixuivhihutiy No. 1-I,p 1S4, IDOC. 
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i\r^ 

iiiedi'Ml. I'l'»fr-vs,ir K \\ huiiki H'* i ' nl roii 

Ml mllilt Mii;it.‘l\ |no j,;ii N cjf t h>' frtuic m.U< i i.il n itli '2 jMi t.i 
kioxl^^iihi. n J. j.fiit .'.u , .in-l 1 j'.ut m-iT'-ssuii; ( 1 m' 

iiiixtuie t'» lihx Iv,, which air (la'ii loa-'t'al m sjiitcu-il at iciMi’ (’ m 
> i’ui UU'T-^ 

K "t iiilii'' -r I il *• ir t ti. t. in'.;-! s [n ;i ,p i!!\ of i hcpo'il of | lie sli< IN 

of ill it<.' 111 '' <■' 'Mi['o--c'l of |-iir>■ vil), 1 1 1 'll; \, I \ w !■!.' it Jon. Ioi <■ \ aniji!i', 

ID imllllC 111 Ml'lf*\<-I 111 C. t !lC jlloiiui't .ol, .,t ..lit t)t I |il o,.f s! , i)l< ' 1 1 hi NO oil 

( ’ ini.llljo, olic of tin 1 i,onI \lh|il\ ' il-I 111'll t < ■ 1 of tlic jM.I I'll 'iIM, ioIi-inK, 

u 1 m n |iiir f. of K M. ^t 'Ijil I (t, . 111,1 In 11-1,1 on (In- Inn -< iK- . l.i, iN loi i ii«’ 

pro,] U. t loll of pot l--:i||ll < llloll'!*' !, .1 11 NC I ' l lO.IM lit <• I'ol I lie J>I , -r 111 [Mil I H,-.' 

It I- 0-1,1 iiiuiii\ oil a-',mil' of ifv m e.-n,-mm .IiIom-I .. wlinli is 

-[■leMlh -'lit iMe !oi i j,|’Im il loll to iliisi on a.. "f it- a.Mi,,11 1- i 

< it il \ I le iM'lit '1 ho ['ot .. • il I. lio\M' \ - I , (‘\1 11 - l , l, I nnx III || I ll, I t oil 

f I" fill ll n 1 liniuM 

^|oN•^-, , II, iji [i|o, hi, 1 ,,f - II pat III 111 of il I me, i- 1 n li tn - u ' u iii'l 

j;iiniMi\ I onipoiiniN. aih! lit- 'ili' ei\ h-'U 1, < o-n m. ij, i. , 1 1 1 hiihliiip iiiil'iial 

fo! eo ll -111 ilN 1 1 ' !o. - 11, , 1 , liio\ I \, 1 I I iiil I 111 an \ mo| -1 ti).' ( - I e \'ol I p <", ) 

I tilMIlLr e ll. Ill it ion 111 I lie I •uiilvcll .'I in. I lio, I I Im -Mi il i - , 11 I Mii.i-e, I iii, I . , .K< , i 

Tin* siiiteiiiiM IS canie.l out m iii.xl.iii laiek muk m;4 tiii;; i>\etis. 
\shirh often e\i-t ;i‘ ni.itu lint .il liM p;ie,il uotiss foi e. .list I in 11 < mal 
ptit ])os. -i IN’ t Ins means f Im l.i n jimU m;; is r.n 1 n h on min-h ehea],. r 

Tl ‘ methoil liisf loinni {.laetn-al .‘ipplnMl nm at tin- eoloiii e.oiks 
of Meister, Lumiis ,v Ihnniii;,^ at lIorlisL am ^l.un loi hri-jii'-tlMi^ tin* 
iJoM-ri<-li atiihin' resnlijes .nii* lixi \ laleij huinl ji\ i ites 

It \i is at *11 -t neecs-ai V to s. II not iii' oii-h 1 < r iMe < j nan ti t n - of ni|, h 1. • i<iin s 
at linos far l-.’Iow the eninn' oir vahn- \l fin- ].i''iiit tinn', hn'.M\ei, 
these in.Ueii,iN aie hiiijiuMti I .iinl -tiiteie.i \mIIi con-i'lttihlo -inee.s- hvtln- 
aho\e nie(ho i Tho hiimms .iii'l [Mi-sos nl tin' KiX'lothi N|a-.-Iiiin iif.ihiik in 
lleiiin are li-e'i foj imtin;: an<i eoin{Me-.-inj tic inal'DaN llliislua-n ,-hm\ii 
til,it the |io\\(leiei| 01 Is niu, h iiioie rasil\ woi k< 'I I li in the 'lain|i, -tn i lai. 
atid the sulixsjijcnl smteimo m tlie nio-leiii nm.' fnrna'es is nnnli eln ipei 
tlian 111 the e.ise of clay hi n ks. -iin <• non o\ii|e lias a much loii. ei h| a an In' heat 
than that of elav, a propeil} wliirh lea,!- to moie lapi'l lie:itiiip% reilni'tinn hy 
(Mil'oit iiitainxi'le, and coolmp' 

The colour-work ]»ri'jiiette,s contain lid per emit, h’c, and liavn a 
spocilie j^iavity of 40.">. 200 tons of hri'juelteH an- obtained daily fnmi 

oO cubic metres of raw mateiial. Costs of [iroduc.inm amount to 
about 1 M. per ton, I>ut by increasing'the ajuount of nmterial woiked 

‘ l>rl' \V hiuikedherg, “ bui I'.'Mira^^ /iir I’nik.-tlu jiiiigsfraps ‘ {SOihl un-/ FAh<n, 
No, Ifi, j))> .'>.'> 2,1 DO'J ; “ ] ),i.s Ihikelliercn von < »icJit«Uuh {'/, Frz }Ui<jl>nu, No. 7 , 

pp. IttO!)) 
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upon to 70 cuOir iiK'tiva pci day, they could ho reduced to 80 pf. 
per ton. 

Application of the Method to Flue Duat. 


Professor Iliinlvollfer^f has iiiadir the followiii^^ calculations for 
the special (!on<litions prevadin^ at two ironworks in tlie Minotte 
district of I^orraino:— 

Kxami’I.K I —iron works No. J produces daily 70 <S0 tons of llu«‘ 
dust, iiavini^ a specific j^ras ity oi I’k (a)nsei[UentIy to , = oO ISO 

cuhic metres liavi; to he converted into bri<)Uettes daily. 

Tlie eoiMposilion of the dust in the various dust chamhers varies 
considerahlV, aceordin^ to the nature of the ores, tlie working of (lie 
furnace, and so on. In the lirst eluunher, about HO -S.o per cent, of tin* 
<luHt is eollceled. and contains from H4 to ‘id per ef'iit. Fe. 

Till* metal value of 1 ton dust reekone<l on the usual market priees 
(Fe JiOpf.Mn pf.. and residin' -10 pf.) works (jut as follows 

Fe -:tr>o ,():!0 ior> M. 

.\In - I dxO')■) 0-HS 


Ih'sulue-. ItiOxd Id I IH) „ 
Total - V\'2H M. 


.70 euhic metres-70 tons of tine dust would theiefore liave a metal¬ 
lurgical value of 70x Fi^H-lKiO M. 

Dnnkelher^ estimates tlie cost of hri<iUe‘ttin^ of .70 cuhic metres 
flue dust at an extraordinarily low fi^oirc, thus - 

.1 .—Cosh of Plont (without land, huildiuj^^s, and calcining furnaces). 


Mixi'r No. d . . . 

, 1(100 M, 

!‘ri‘ss No. 7 . . . 

. nc to „ 

Foundations 

.SCO „ 

Total .1. . 

, 5000 M. 


/(.—/)ud// (\>sts (at HOO working days (of Id hours eai'h) 

per annum). 

I. Crixlurhoii of Coinprrssrd liforks. 

(u) nepreeiation and interest (1.7 per cent, on .7dd0 M,)-^ . 2'Hd M. 
(/)) Addition of himling material ■— 

.700 /tr. molassi's at (i [if. — .‘iO'OO M. 

12*70 kgs, e.'inialtile at. 4 [if, = 0'.70 ,, 

27 „ „ 1-2 pf.- 0*;i0 „ 


Total 


dO-HO M. 



MFTHOHS i)V lUlKU’ETTrNiJ \N’ 1 > \TU»N 


()7 


'1 iMii-iiirn at "t 'I 1>* '*'• M 

\ nutl)^ at :i M. 1-^ t)() „ 

Total -j:. imiM 

('/) I’owiT (alxnit ■J,') 11.1'. at ^ pf. par II 1'. 

honrt ■ 10x1 10 00 

('I l.ijla tiati"ij aial trpaii'^ |7 pt-r criit. on 

.‘>000 M.) .... I lo 

Total I. VoiHt M 


II. S>iif' rui'f I/" 


( I ) \ >'-pi !■( i.it ioti 

Tlir (ost (if iiislallatiMM of a nu;^' ovm with 11 
rhanih'-is aiiioiiiils lu ahoiil ."ioiMHt marks, ,su 
that wilting oil .'i p<T cent pai ainnnn i^ui-s a 


.hu!\ 


.siiair of 


.'OOOt) 

•JO :{oo 


0/) < '-‘al ‘ onsijrnption (nuts) 

(A) \\'a;,a's 

2 {ht'im n at T) M 10 M 

haiulh-ia at -i M 0 ,, 


s;{;; M 

lo 00 


Total . . l!»-00 


tIrand total il.. 


\\r:VA M 


Total I (preparation of pn-HstsI hl<« ks) TotiO M. 

Total 11 ('^iritoriiif^ ,, ,, ) <17 -t-i 

I’otul <laily hri'iuot tino costs, total Ji. . K(7 M. 

Approximately 140 M., which corrcHpondH to 2 M. per ton. 

Kxami'I.K TI.--At the second iron works the tlu(‘ dust contained 
45 per <'ent Fe. a considerably lii|;her proportion tlian in tin; pi evious 
ca.se. The metallurgical value of a ton of dust i.s increased ctirre- 
spondingly, i e. to lo Hd M.. as a^^ainst l.‘F28 M. 

'hhe (juanlity of dust recovered <laily is lOO tons, or dO.OiH) tons per 
annum, so tliat the metallurgical value of the dust is 15-88 x 8(1,000 - 
474,000 M, per annum. To hriipiette this costs 200 M. daily— 00,000 M. 
yearly, so that Ity hriijuetting the whole of the Hue dust an annual 



llltKH j.riKs AS'I> hUK^rriTIN'C. 


CH 

j.rolit ul' MiOOOO ^l (Mil t'(‘ i)ht;nM(‘il. It iH of still a(i\an' 

(^..c [. :<) Im )iiii|U<ll(‘ line (lust uitli tlie .sjM’cili'‘.ill\ lii,i\lcr 

powdt l♦M| nM‘ 


li BRIQUETTING WITH ORGANIC BINDING MATERIALS 

It iM only imlnral to alli*mj>t to utilise for Lindiiio line ore^' siicli 
oi^aiiie hoinls as haV(‘ lif-li .successful in (‘oal hri'jtU'tllli;; AltlioiiL^li 
III tins case tlie tina) oliject and icfjuircmentH an* Na-^tly ditriTeiit. 
ot^aiiic inalei'ials an* ^ey^aIded as .suitable for the juodiictioii of 
liti(|Uettes fot sineiiiiii^^ j»ui|)os(*s, siiice they iiol oidvar'l as bindini^ 
inal.eiials, but also as heal juodiicers and lediiciii;^^ ayeiits, so that 
ecniioiiiies may ))(( exjiected 111 th<‘ coke eoilSUIllptlnll, while at the S.IMie 
lime there Is no <jiies( ion ol impovei ishin;^ the<}i;iie-e Whether, and 
1 he de;^0 e<' to W’hicll eCoMOIlllC.'ll advailla^jes (“ail be at t ailleil is del el milicfi 
iiy tile [uic*‘, th'Mjuantity which it is neei'ssary toad'i.and (he sptci.il 
|»io})eities of the or^^aiiic mateiial useil, more |iartieiilai U’ with ll■^;lld 
to il.s behavjoiir at tin- hi^diei teiii|)cra(iires in the blast finiiiiceand 
lh(‘ n;itur(‘ of its reducin;^' eHeet on (lie ore 

'I'hc jtiice of the sut,^^o-stc(l or^Miiic bitidilie; matefials is muieially 
hi^dier, and in soim* cases much lui^her. th.vn that of nii'st of Ih'* 
inoieanic binding materials, but this does not m'cess.nily e\eliidi‘ (heir 
Use If, liow’e\er, untimely fii.sion, combiislion, or \olati!is;dion takes 
place in the lilasf fiirnaci*. biin_i^in_i^ about oi“ hastening' disinteeiation 
of tin* bi i.jUettes, the material is at once stamped as unsuitable. W ith 
re;^ 0 'ird to the rediieiti;^' action of (ji\mnic Itindine m.ateiials, it mii'-t be 
n'liiarked that as a result of tlie mlimal(‘ mixture with tin* particles 
of (»!•('this usually takes place diioetly (by carbon), wluh’ the blast 
furnacciuan iu\ariably stiives after tin* much more favourable indirect 
nsliictioii by means of (V) ^ms 

'i'lu' lirst voluim* of tins book (pp. 3!* bO) should lie consulted with 
reeai'd to tin* properties of the or^^aiiic bmdin;^Mna(erials imlieated in 
(he (able (Ui pp ibt-1(2 Kurtlier information, howa‘\cr. is i^iveii below 
w ith rci^aid to cell pitch in tin* !i;,"hi of more recent know led;;e. 

1. Briauettiiig with Pit Coal or other Varieties of Coal. 

As far haek as (he middh* of (he nineteeiitli century attempts were 
mad(‘ (o pixHluce the so-calh'd "metal (*oke by mixing iron oi' 
maui^aiiese on* with a cakitu; coal and coking (In* mixture iu a coke 
oxen llovt'x er. ('Veil w hen tlu* ores were succcssluliy Ixmded in this 



<»l I ri IN-, \M> M )M lit U I« iN 


w.-u aii'l llif j'l-Hhii I h-!■! uji w r'il m thr liniui.r i hr .un. ■uni "I 

--ir ulll-ll 1,.‘ 1.. lltr c-.ij UIIU'll ''111.til I'Ullli-U 

M >.| f ik.- f.ii t"" \ - llii.llil.' .-t jil .mIiIi 1 1 -1 hr '•I - 1- .Ui <1 !>\ U-l in t \ ! Ul •' 

u ilh lonu^n ni.K^ i luK 

lit Isii', \\ , (l.liii^r I {,, ,,v,, hfctu 11 r,*jl r.-iilumni:^ jMi.illin' 

hut I hr j.i - ju < i\ I -i uh'U' <•' " 't'ni 

2 Bruiiictting with Coal. Tar. Pit- h, Asphalt. Pi*trohMini iMa''Uti 
Dried Blood 

./ . 1/,//nW ,|) l; I* \.- minn-.r 

u il h e< I il .uul t at 

Ili tliK no I III^'1 tin- tin.' -u- " .11 -■ nil\-'i! w il !i j-nh - i I'-. -l ]>ii r-'.-il -o 

.1 nt hi ;n-l I '• lin- 1 v -I) \ id- -1 .ini iti.i t rli 111 . m| .i im j I i< |U n I -u ■'< >!i'l in.i I - 11 i !•' 

< .uit.uiiiiii,^ h'',l\\' h\'ll-HMi 1>. oi'v ■'Ul li ;i'' i.'.tl t.'ii -In Tin- ini\(ui. 

< <.iiH>ir''Vi-<| intii luuijis'll hi I'lii'-lt.'s n- h'al-'il a! Bull (o .'iHil {' nii'h i 

pi I •'MU r A I I r| I jUll •• .1 '<h"l I I lllir 11 ■'lilt-'I ' - I 111U "I<'hi 111' -1 W 111' h 

.■ill-'l (■"«)lin_' I'lnii'' -h’li'^r inal'iiil with a -uiil.ni ilhi' 

h')\\'-\.r, Is ii'it Ilf aih.inta'p' 'e- p M Nn 2) r.ap.'ilih' -d n i lur.' 
I In- rllcrl--, I d h- at .iiid iii' ost uir 

I n I It-' 1 t ' - if M ■ I ’l|< f ,■ II I ■!! ' - I I I 'iill.linut.- ;il', -'I I >7 [ir I c r 1,1 I . I I . 

d : jn , , 1)1 I'l . I "11" !v 'I' II- nn\i 'i III! h I 'll k;’ - lai- l\ dl\’d- d I 1 III I 

I U '■ -’''Ik..' iniiii i! i'!i II' " d 11 - 1 1 in n ii i '-.a iim, - in ,1 ■ - i.i I, .iii' I a ' k • I.- i, \ 

I '.d I.n \^li,ai :■ i' di'ind I" [•i"d'a' .. Ui.iii ' ilnui In .. 

( ijh-,ii \|iii luaiMij 1" l.)U (■ ihii' ) ]n I lUli.'til < nl■'-ll l-il 

in t hr I F| 1 , jiii I 1 , ^ . i| I't'" k ’ 1 " I I ‘I la '■ I II’ "I r tnd i U l”,ni ’ 1 In' ll '-n dll’’ 

in \ ( li!"t ' h i \ j’l rjm ' d 'iiclj hi i j in I ll.1 11 dm < ' i 1 In m l’\ fi- ihn f << i 

hull I < iMpri it III ’• 111 a ll iplil ha f'l I 11 II ' 

’I’fir iiirth'nl has fnuti'i applu'.if i-iti (III th-’ lain,- -rair 'Uiirr I h-' 
1" of (Ills crilt III V f'U' ( hr jU ’ ,ilu(d I'.ll ol irnll.-it \ .a I K MIS pLir- •' 

in Swndrii in spite cf the |(d,atl\rlv 'd tin' ad'1 1 1 n Mi‘-. 

\\ 'U k I esults e;ilinnt lie ni\ rll 

'Idle in\.‘liters tia\e also tuudilied their pr-xa-ss f-u (he hi i<|in tt 
of hauMle in the aluiiiinniiii unlu.sfi}, arn) lor hn-pjel(l^aliiui oi 
loasted hleiide Ill the /inn m-lustry l)ne'l hlood \shi'di IS spmihril 
anion;; oth'-r mat-uiais. is too costly for a<-(ual ns,- in piactiee 

I'd’) til’’ pl’-hi't;-’!) ot .thiiiiiiH'nii, 'k'\ e ini\'d ,'.illi t todin uI-’D ihIi-i 
r«ii' Ml- in it ’ 11 I J. •'U'd, . 1 ' I’h - ,<1 . h.ii. . M I -'I nil I'tu'. ii"'J ■■ I n With l.ei v U - t h> 
llil \ llll' Is SI * pl‘>p< ’I ll«>li' 'I I h ll I 111' 1 .(I hen a-1| it (| ( ell ( -pend' le I Im ’ t \ \ " li 


/-ll J .1 ri'lfV I hriinr, |>>un 
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I'ndt.iil 111 l)t<' (Ill'll- (l;iv iii.it'-i t;il A l)'[iical f\,uii](lc Ir |nu Imcly 
'li\n|ii| y> k^'-. Iiii'-lv ilivi'li'l aiilliMi it<‘, lO k;.'s. ro.tl |ai, ami *» 

dll'll lyl'iod \ff,' I l!i'ij"llj.ddj IlilMIIJ' till’ Iliads IS rnltl|iI(‘^M-d t" l>Mi|il'(h'N 
and lii-atcd as al)"\i-, Itic |tri<<litrls of di.stillalinii I'eiii^ Inirimd Tin- •'iid'ird 
Itri'im'tti's am lln-ii iiitrmliici'd tlie oicctiodr.s of an oim tiu' fuinact' and 

iC'limi'd to nmtallic aluiuiiiiniii A hiinilar inrtlxxi is eni|ilo\i.-d iii tiu- ]>ro 

d'lctioii of /me fioiii t;;diiici or roa.stod Idctido. Tim oic is piilvrrisod } 4 iid 
imxi'd vMtIi aiitliiai itr, tar, and dimd blood in itm |iro{ioihons alir.id\ ;iiMn 
,dio\'' for aluiiiiiinmi, ui .siirli a wav tliat Um carbon content is siillicM'iit foi 
llm icdiiction of the ziiic The nnxtnre is then picBscd, jmated, and j'-dm cl 
III an flr.'ti ic fill imce 


ir. // fiiii'l iinf II n's Midi oil (n K Ik No. I47,.‘U2) with pitidi and 
coke or charcoal. 

The line iron ores are lirst mixed with small coke or chaicoal. ami 
Ihe mixture is fnasl from possihle moisture hy drying in suitable 
;ii){)lianees, The dried mati'rial is worked ti[i with hot liaid pib b in 
sueb a way that eaidi partiide of ore, coke, or ebareoal becomes ci.at' d 
with a thin skin of this material, Tin- mixture is then pressed into 
l)i'ii|Ueltes, which after coolinj^^ an; very strono and readv for charonio 
into the blast furnace 

l-’i;:, 2 (|i 20) shows a line dust }ni']Uette made by tins im iliod wilb 
b pel ei'iit. pitch (No. D), wliilc.'i fiactuie of the .saiim iii.itriial is .dso ilbc 
tinted (No 10) 

In the lire the iiriiiuettes do not disintej^rate, but fuse up .slowly. 

K<)r iron ores lln‘ maximum addition of small coke amounts I't 
about At) per cent., and of piti'li to ti per cent of the wei;,dtt of the 
linished hriipiette. The co.sts of this expensive hiinlintf materia! aie. 
under eerlain eomlitions, more tlian comjiensated for liy tin- increase 
in valui* of the small c«»ke, whicli serves as a substitute for the !ni;;e 
eoke, otherwise necessary for reduction. In view of the laroe amount 
of small coke required, the bla.st-fnrnace plant .should be eonm-eted with 
one or more ookin;^" plants to fill the nece.ssary roquirenu-nts at a low 
cost. 'Fhese conditions are not always easy to fullil. The statement 
of costs below ^ivos a further insi;,dit into tlie protits to be ilerivcii 
from tile mctliod 




MMHohSoK lUUiHKllIN". \\!> V«.«.J.oMVK v r(M\. 

('•■"I' , ,h>N M. 1,0 1'.--- r.M ;1 n n > IS 

( M II ; . 

I III- II "iilij-h iiiu' "!'• iii'i •'iinii , .-Kc, ,it 1 \! 

■J li« iliiiu'ill'''ll s in_' ipj’l’il I M 

( \ |(iiiw\ il Ilf [ici .-III Ii.ii.'! Ill I*- i-’Viini'l ' 

■J "11 tln' ''t'- H(i |<it. li 111 It't, a I M 

I IN.Ill "11 till' ['iti h 'ii'ti il'iiln, ii I \| 

1 .. .. r\i'\ It"), it :> ,'.n M 

2 nil'll ,, kii" j 'I ui t iii’l \\i'i 111 11 in \ I V "I 11 .1 i*» M 

J I'l I'jU-'t !• jii. NN,'v_ at .'ll 1 M 

I .. 1' ui'l I "in «_\ "I • 111 ' 1 -li'iiit in.' "1 '• w ' j ,'" 11 it .1 M 

1 int'cli.'uiii', ,il M 

1 foil 111.in "I ln;ili:ii:‘ i, -'ll ' 

T.it il 

('omr'lin'ijl 1\ 1 111' i.il'i'iu j>i>i tun ,1 ,i i.|ririi- > ^ 

(V) //n ! }'■>.<, 

\ I I In* Ml"'! . j" I > 1 111 It I "M ' il I I ■ - ] HIM 0, w 111. Il, a! i |il i. . 
"! M |l"l I'tll (M "k"lM 'I III 'll 1, I <-t 


1,-) 

T' •' pi ml M <j>ni Hi’. II!' li, ;il "I pf j-' i III' li'.iii, 

W "I "III fill 1 tt Il'Ml I .It 

T'lt.il l"i ],ik"ni. pii. li, Hi't jM.w. 1 

(./) 

'T'l I III.', mil'll i." .I'l'l' <1 11.<.I - "f Mil'll Ml it "ri.il' .1A. 111. . 1< .iiiin;' 

iii.U"! i.il, rrji.iit.mil l'•pl,l^^'nll•llt >. I nfm I u n.ii <i \ tin'"' '"sK .ii" 
ii it Init i',iiiii"t ;iiii"Uiit In in"i'' ilian 

(»') Slitllih/ ln/i'i'ti/tl “n l)r <'<iJ (,! I jishilhil mn 

Noitln r aro llii'S" ;.n\( Il Tin ' "'t of in-t.ill.iii'in I'Ui In- 

fstlinatod at ahoiil 1 OO/ttK) M , ao'l .ui .uiii'mI .illma.iii' n 1 o ]>' i * < nt 
[)t*r \c:ir of OOtt nhiftH woik" out p' r sinft to 

Craii'i 'l'"1ai 

Or 7<t ^I piT (on "f l.iI'ln'*'‘I's 

On (In' ^j'roiui'l'. ;.'Ui'n :il.'»\", llmi'M-lof I In- <-iki,' 'lo ill-' ri" 
III tliia (■>(mi.ili' 

d ll'' ln<'^^•.l^o 111 valiM' "f tin' hin.il! lok" is '!< (< I ijiin'-'l 1 >\ llic 
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’I'Imi 'Iryin^' jdanl is hc.iti"i li> fnni.n'i- ^'a-'-h, hIo' li fnl.tjN in. fiiMlnT n.rt. 
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III jXI* I' !-• I U rcil luillp', I IM I Mil ill -V < iuiMi Ihiij]) C ok'- rr,-.| s ,iIi(pu( ) •*»< • 1 li'> M 
(K r <|oiili|. Iiinl (lu till' iiiii' '|iniilitv of '■iti.ilU (o-tiii;: r.nlv 1) 11! M 

11, t Im l< I'll'-, oO [M 1 r. (it 111 1111 K III 11 < ' 1 , till- 111 . 1 \ 11111 ill 1 \. I i 11 ' ■ 1 11 111 ' ■ 1J I M 1 1111 \ 
uotknl iiji |ii I liiit (7’i loll,) I niiioi .iiiioiiiii. io nioii- ih.iii T-'i 1 L' '.m M 

Oil )1. <'olM|l ot It 1 ,i)>|iHT1,i1pI\ ill .'III I ,i-!i rolilnit, lloW (' \ i 1 , it C.Ulllot In- ( h 'lit'-'! 
Willi 'III' full v.'itilf of llir iiilii|i iol\i' ullirli Wolll'i of li'-rWlM' 111 ' |•r‘|lllIt■|| for 
tin 0 ( 1 - (t 'III' I io[i, 1,1 It IH oi||\ I I I'll to'! with :t \;i|tlr of, , I •jH M jirr doillih' 

lo.i'i, \ IrMiii;,' ,i tol.il of 7-> X 1!M»0 M III t llli H.lV a dllh irri'-'' in 

\alii'- of s|(i .\) ol;tani'‘'l, ti'jii< M'litino ;i ‘•aviiio c'lual in \.ilur 

f't tiiH .unoiiiit 'IliK ii 'liiiiiui'!i'''l liv th'- co-fs of hii'im-ttni'j.-'M that it 
anioiiht^ to Mill oi;t: -j I 1 M 

Ai/ain, tin- tiicii , 1 - 1 ' III \a!iir of fh<; tinr oir inn-'( aKo In- takoil Hit" i-oii 
si(|(’ialioii If III!-, lie t.iki 11 only L’ \| [ici ton, (!i<- total iiu-n-aM' in \alti'' 
a moil Ilf a to I ,|() \1 , so that the [ilotll -, of hll'llli't llliLt ah' 2 I I -f- I oO .'ill ( \1 , 
or a|i])io\iijjal''ly l<'U M [I'l ->liit1 l'’toin thl^ it is oliMoiis fhit a [nolit is 
assiiinl ii\ this |iio"v,s cM'ii \Mlli a juldi ad'iitlon ol sommliat liiLdn i' thaii 
tl |i('i (-('III , or a jn(.-!i [iii'T liiitlii r than In \|. 

In IIm' aho\r rdnilali'iNs no ai'i oiiiif has l"'i-ii lakni of tin' lil'_dirl hfat 
roii'nimption in tin' siiirltiiio o| th'-so small rokr pih h hi ii|iirf (t-s, hfiu.dit 
ahoiit hy till' diit-i'l irdnclion with raihoii 

'rill' iirorrsM, tisiiiLj stmiiii kiirudniN and tootle join! pmssns, has 
found a|»jiln'atiMn mi a working srah- tit \,n;mis snndhiii^^ jdanls in 
hownr Kln'iiisli W est jditili.'i, 'I’lin n'Mills do imi appear to litive 
realised t'\pectatimis. sinee the nu'thod Ims now keen ahandoiied to 
some extent, prim'ipally on aeeminl of the piopeities id’ h.ud piteh, 
which is less Miitahle for m-es Ilian the receidly introduced cell pilrh 

It is not known (liat \\eddin<;'s piojiosjit to use tisphalt oi 
petroleum residues t Ma.sut) for the hriipiettiii;^^ of line dust has e\ei 
heen inliodueed into jirartice, i>ut in any ease it can only he eonsidi red 
for eondilions undei- which these \aluahte materials ean he ohtaiued 
sutlieieidly che.-ipiy 

3 Briquetting with Cell Pitch 

A n/':\A7iM/ 

(VII pitch is <di(;uiU'«l from cellulose litpiors (sulphite celluh»se 
liquors). A luief account of llic suitability of this liquor and the cell 
pitch for use as ji hindiiii^ material in briquettin'; has alnaidy been 
ilcall with m Vol 1 pp o7-n!> Since, howe\cr, tlie jiroduction and 
utilisation of cell pUi'h lias been considerablv nnpro\ed of recent 
\enis. it has become of e\ei-inereasmi; impoitanci'in the hriqiiettiiii; 
of pit ci'at. hard hrown coal, <'oke dust, tine dust, ami line oies, It 
seems, tlicrcforc, to be desirable to extend and amplify the information 
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^n\'‘n III \"I I ;ui<! to lir-'i'i ih.' ilt.- ■-t.tt' "t ad.ui" .\i--liii^ .d ili<‘ 
|>{ (•'•rlit I mif 

i./) 11, ,,j u 'I (V !■ !'■h 

In all r; \ ill-'. il i-ouiil n- c 11 til. I'a- t .a i, •, at nioi c .a !< v-, w i.|rl\ 

ill'll! iliuttal d'lic) ai.- olli'ii to Jouiul oil iia\ii;aMr' ami 

aiw.'U^ I'losrly situalr*! to iail\\a\ liiii- li'ima-' lutli.rlo i, 

at <‘<-llij|o>r lai'toii.'s as i Nalmdr-'-' an.I ot(. n (ioiil.lr-..im- 
w.isft* |•^o(iu(,•t. ran alw a\s 1 h-. il.taim'1 at .1 \-i\ low .■..''I 

\i i .a.lui;/ 1.) I li-‘ r-l in. il.a > I.'m m . t ii. t !;<• I o\ Ill'll 1 11 il n 1 11.' |'i.. 

i| iir! i.iii . a' ill. M It '>' HH i( H I f, ,n ' . a . .'I! [.in h Im' I i'. n i mi n. 'a i - I. mill- 11 o i • 

< Iiin.iii V al. 'll.' u|. t-i til-' |‘i • Ill (ini>' 

’Dir waste li-juois (.liliiti'l it-jii-.i'-) <'ontaiii ''d i eml wat. i an-l 

10 {).■! rent solid material whi.-li '-iil"''*jU'ait 1 \ !...oiu.s cH ]at<li 

As a M'sult lliere is a!wa\s ,i .|iiaiihl\’ of i.'H j.iicli l-i 1 ..' ol.tain.il 
e<[ijal to the eel in lose oil! j .lit ot a ta. I oi \ |i e,in he (ah- n that (In- 
minimum cellulose oUt|>Ut ot a la.-t.’I\- is ah*.ill two dollhle loads 
( 20 (oils) dad V, w Inch smc.- w . a k m . ai i i< d . m da\ and nmht w. .i k 

out at 7000 tons 11 . 1 \ t ai Most taelou.s how < \. i [a . .due.- lai lai ;a t 

.|iianti(ies 

The total ja'oduetion ei'lluko.- and th-oha. o| (.|||tihh ma_\ 
hi . stMiiated at aiioiit h'lO Otto i.-ns \ i ai l\ 

.Sniiilar ijii,inlilies ma\ i-. (ak-n inl-i . oiiv;d. lal i.-n l-u An-lna 

11 iinoai y, A met lea Sw .'dmi and Noj w ,i\ ( -n >■.|m n11 \ ( h>' -|Ua nl it n s 

ol imdei ial a \ ailahle lor I h'- jiMi.hiet loll 11 | ei 11 [atch ai i --o ;;i .-at that 
a siidii l.'iit amount of this hindiim mat.-iial will h- a\ailahle loi all 
eon<-e|\ahle tUlle eVell |ea\m;^^ OUt of eonsid- M ( |o| i lh<‘ hn t that ih' 
|ji<»dnetion ol crlliilose sleadd\ and conliniialK iiieicas. s 

III tdaiiMiiv I’.i \ oiirahh- < in* ni' he..- ,di. eiy hi.n i(rij(lnd..l with 

c. Ihilose factorim mr a Ioiil' ]<. n< d of \. n - 


(//) t nm <■/ // l’it< }> 

It is always hi;;Idy d. stiaiile to luiild a ju*>i' r|rd cell fa' lory 

III cl'ist* proximity to a cellnioso hutorv, smee the cinde li.jUois eaii 
then he tran.sj)orte<l ilirertly throu;;h j'lprs or in some olhm sintalT: 
manner. 

In tho first place, it is meessarv to jemov.- sulphur i-oinpoinids 
more espei-ialU’ siilphuious aeid from, and it me'ssai\ t'l m-utirdne 
the litjUois. whieh are tlicn evapoiat'd to a eonsislene\ and 

brought into the solid state, 



imh^i'K'iTEs AsiJ iMilvt 

'I’lii- |n<><|ijction ol' ct'Il (jitcli is woikril (•<»ntiniJoijMiy, so that llu* 
woikiii^^ y*‘:ir <'oiitams at h-ast liV) workin;^^ Hays 1'hc powt-r l•onslHn|) 
fioii IS s<»jiifwli!it , ^o'Hi-ially s[K-akin;j. liow^w-r, tlit‘ stoam ricuhsl 
is covcnsl hy tln^ amount of waste steam from the eelliiluso faetory 
under favourable eonditioiiH SjM.'cial patentc*! aj;[)lianei s aie used for 
('vaporatin;; the water,eoncentralin^^ to a syrup, and solidifyiti;; the [iro- 
duct, winch is neidy for application or transpoit as it is prodmasl 

Transpojt is ethictcd in covered wu^^^ons without special pack in;;. 
Ilitlnuto the frei;;ht costs in (Germany have been ])ased upon the coal 
tarill', so that tlie costs of transjxut are very inodeiate. 

The costs of installation of a cell-pitch factory foi a daily output 
of lit) tons cell pilch, inclusive of land, foundations, bui!din;;s. railway 
<-onneetions. etc , amount to about hOO.OOO M. 

The lirst and chief ceil pitch factoiy in (Jormany was erected at 
Walsiim on the Rhine in connection with the local ccHuIom* factory of 
(he “ .Maschincnpapicr-Akticn;;escilschaft AscliaH'enbnri;. ’ Hen* the 
“ \’ereiiii;;ten (lewerksehaflen Kdnaid und I’loniei. with head olliees 
in Walsum, eari}' on the produetion of lundino materials fmin tin' 
wasti‘ liijuors of llie mannfaetun' of eellulose hy !‘r 'I'raim i’s patent 
proee.ss owned by the “tJcwerkschaft K<iuanl (Kiankfurt a. M > ' of 
Ran;;cn in tin* |)armstadt district. 

The til^l licensee iilldel' this patent \v;is tin' “ t »e\\ei Lsehefl I’leiiici'' ot 
Walsmii a, llh , whe suhscspienlly I'm ined a ceiii|>an) I'm tie- |mnt ev\nei'lii|) 
and werkme of the pieccss under (lie atnive name “t’rll pileli ' (/> H (■■ ■ Ji) 
IS a name piett'cled hv tin' litnw'ikscliafL l''iluatd fm linidine ni.itrnafs pie 
[lared fioni the w.isle h<|um.s. 

With its prc.scnt eiphpmmit. tin' faetory at Walsum pnsluees 20 
tons cell pitch daily, Imt, sinci' the demand is eontinnally inereasinj;, 
the plant will shortly be exl<‘nded until the output eaii bo doidiled 

'riic price of the pitch produced amounts to 40 M [icr ton. so t hat 
it is approximately as costly as coal-tar pitch (sec \’ol. I. p. oH ami 
p. 

(c) yb'opm'/h’s uf Ci’ll Viti-'l). 

As a waste product of the production of cellulose by a chemical 
treatment of w'ood chips, cell pitch is made up of the whole of the 
incrustations, resins, etc, of the wood whicli have hoen converted 
durin*; the proct'ss into a new kind of sulistanct* not yet elasvitied 
ehemieally. In external ap[)earanee it is lirown and similar to resin, 
it is also stroni; and brittle (fi;;. 7). A series of analyses ;;ivos as its 
average composition;— 
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7^ |» i- ( riit ruiiil<uviil»l,‘ 111 >^iirni- Milistaiicrs 
10 wat.i. 

12 , ash 

Tlir luliuwnt;,^ tios cf <H‘ll j»i(ch ar*- cf s|'ta'ial .uj\ati(a^r in 

tilt' In i'(U<'ttin ;4 of roals ainl tnos - 

1 (ImO a<lh(*Hivo [)ro|H*ilii‘s am! iiinilin;^^ j>o\\(‘r so tha( a '•inail 
.|iianlity siifhcns for IkhkIjm;^ (avnaor addition of .7 jin (‘cat 

o |() \)vr ri'iit of coal tar piti'h) For nian\ kinds itf coal ami liiii' 
iTi-s e\cii as liith* as 2 or d jUM’ cent, is hulhen nt 

2 It hnins without smoke, a factor oI spi'cial advanlao'- foi 
dotm-siic pniposcs, for factories in and m-ar towns, fm- lailwav ^ rir 
ami aNo for ships, particularly hatth'ships and liners 

d ('i'll pitch IS readily worked up and can l)e ^rKniinl np cm h when 
hot. fuitlmr, it IS po.ssihle to produce it initially m the fnmi ot a 
powder, wiieii it can then !n‘ worked up willioiil piiwinU', ojindino 

f ('ell [)ileli dust I'Vc'its no <“oiro.si\e and ritJin eilhcts in|UMous to 
h< allh, and docs not thejefoie cause (loijl'le 0* the woi kms 

d t'ell pit('h neither snlteiis Iior \olaf 11 i.se.H whell Inalid :i^ many 
eo;il tar pitche.^do. it cokes hefuie comhustioii sets in, and imusch the 
hii'iuelte to slaml Up Well in the till' and not ciush undn tin- l<Md 
it hill ns oiaduall V, .uid lea\ es imtInn;,' hut its emitetil o| ash, 

The levs ad\antaL^eoiis ot di>ad\antnoer>iis jnoperties of ei ll pitch 
a I e — 

(i. A not incoasideralde ciaitcnt of watei and ash (10 and 12 pei 
lent respect I \ ely t 

7 )/OW caloiific value (oiiI\’alsmt om- half that of cual tai pitch) 

'I Ids mod'iat*‘ heatino power is, ImwiwrT, complitely utilised as a 
lesuh of o,H)d hehaviour in the tire (see 5|, wliicli is often md th'- case 
with coal lar pitch. 

S. Sohihility in water as a result (»f its ori;;in from waste InjijorM. 
As a result tin- stahility of the hrji(Ueltes aj^ainst water and wontliei 
is only sli;^dit, and it hccmies ni-ce,sfeiry under <’ertain coii'lili'aiM to 
treat the hri-piettes to make them more .stuhh', tins ;,dvino ijsc to 
added costs 

In ^eiieMl, treatine^jl of the hriipicltes is only necessary winn tiny Imvc 
to he vlmcd 111 the op'll for a ioii^,' peri'wi and mainfaiied m a laiiltkvH 

ri.iidUieit lint foi many pulp''''*‘11 pileli l»ri'iii'-lles wimli lt.i\e not Im.-'u 

'peeiillv tic.lied .n*' Mifhcieiitlj, v\..,th'r rcrtl^nmt If a .'.h" k of h'lel, 
hri'iuetto is ''\po'>'<l t<> .dl \s».-alli'TS foi a lono fmu,- the outer layer of t)ie 
hri'jneltes i' atl-ieki-^l, while (lie inner portion is to all int'mts and purjM/ses 
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TC 

nil itN . I. J I lilt h<'!, .(III-. I" I 11 •li..v\n t !i .1 n II I'lli It In I'jiH Ui --iifti ii'-'i !>}’ 
Ill IV iijii' 'I'l ii'.t 'll-iiir'JM I'-, ;iiii| lliil iIh\ it.Min lln ii iMhiin''^ ■umI 

h ,tf( I I I lidMiir'Ii 'll \ III;: 

('illjtil<li Ini'i III I Im\' ,i[)|ni'Xii(i.ilt Iv llie ^.llll|’ we illic) d M>liii;: j'H» 
ji' I 1 n 1 .M iimIiIi II \ liiovs Ml <1 il lilhjilfUfS. 

I> |uirr, aliiio',1 cijiial to tliaf of coal tar [•itch This 'lis 

aiivanl. 14, liowi'Vi-r, f|iiMini''hc<l hy (he fact tliat it i.s (jm 1\ noc's'^ary 
to iisr a siiiallri <niantity (sfc ahovc, I ) 

Tin M- unl'a\oiiiahle [n-ojin ti'-s of cell [litch do not aliect its value t<' 
such an lAteiit that il caimot ciiti'r into .siiccc'-sl'iil coiujictition with 
coillai |)i(ch and other i)itiiliii^ materials in a lar^e nunihei ol cases 
hecaiis(‘ of its sjii'cial ad^anta-^es. In anv case, il foims a welc<)nie 
addition (o coaltar jatch From the foreeoin;,^ it is seen that cell 
|>i(ch cm lie apjilied W'ltli ndvanta;,^" to the hi i'|iiet I iii;; oi the 
I’ollowin;,,' <•! ude inatei lals 

I. Smalls of anihraeile. tlamiiiL; ami haid hrowii coals 
Coke dust from pit and hiown coals. 

*J. Fine oies (surface oies, poudeiy hrown-iroii otes. man;4anrHe 
ores, hiirnt pytlles, puijile oie, etc ) 

Flue dijs( 

('ell [iilch c.in also he ap[ilied with ad \ antaLte as a hi ml in l; matei lal 
lor ail kinds of coals and other i aw malci lals 

II irri h' \rii>\ nF i-irru n><U\L \\!> rni,F. I- I ri\i; 

(O) Milll'iii Ilf lil'Kj Ih If I Ifif. 

At the present lime Coal and coke hi iipicttine i,s earned out in the 
best jiossihle mannei hv 1 leimstenher;^ Fan/enher;; ol ituhioit, 
who have hiiilt a new hinpiette factoiy dealiiiL,^ <’idy with cell pitch 
as hond. The maliu'ial hiiipietti'd is primapaliy coke dioss, alone or 
ill admixture with anthiacitt* and fat coal. A pit coal hriipietle 
factory of similar si/e, in which (he ].an;^enhrahn mine is larj,n‘ly 
inteix'sti'd. also nse.s <-ell pitch, and has heen huilt in the Knhr 
ilistrict h\ the same company 

For till' [iroduction of cell-[)ifcli I'riipn'ttes the usual appliances 
for hrii|nettini; with coaht.ar pitch are <;encrally employed A 
thoroiiydi admixture of hindine and hriijUettln^ materials is of 
primary importanci' Faree hriipieltes are .subjected to a much hi^lier 
piessnie th.m the oidtnan oiit's, (he eomjiression hein;; <‘arind out by 
means of a pow ei fullv built Tieh-r [tress workiii;^ at olHI bt)0 k;^s [ter 
st|. em of surface eompressed 
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F»'r '•iii.jil*! In ['I ii'-l I ( imii-li ai<- U"i <1 

lll.til.- \\ |{i[ (nil j-ltrh (.III l'<‘ ji|c|Ml->l I'V tlic '•••lliii- |-t. 
in whicli coal t.ir pKcli In i-jUt tl< n i‘l' "iinil.ir a?-' hi.uic Suh'Im' 

(‘iiincli* .iml lni'|Ui'tI<-" am illu."lial.<i in 7 <‘J F'o p 

(A) Tn’>h,u-uf (•./>: y)',n,yfr,/^ - -tii.i.u .sv, 

iUj.t , 11 M ^ il , 

If i( H (I'.siiini t" '•I't.un llu" [ir->p<nt_\ {j> II No l)..)Kn'. mn-n 
li-‘ nia'if liclu.ini ;i miI'"'-| 11 <'|;| h.-atin.; of lln' jn.""'-! M'ck-. .mmI i 
|n«'Iniiiii.ip\ ('lit'In n'a I (i >'nt iin n( ol the l>i h |ii' 11 ii);^ m it > nil 

Siii)"ci|ij. n( jn-al l'\ liol air Inal line l.' i"'", I'lc i i. (In- 

ol'ld liii'tliod, ami l>\' a paitial n'tkui^'' ol tlm < ( II jni>li mak. ik.- 
In I'jimltc" llm arfioii of ualci .imi wi.itlui <-nnpkn. |\ \f 

(li<‘ "aim- I niM' it I'oiioli. ns t Inn i aii 1 1 n'- " a in I nut k < " I licin \ - i \ Ii.i i ■ I 
ami "lioiio In nianv < .i"*"' tin- piof.^s n.-m li-- i.aiin'i oiii s.i\ 
nioini(Mll\ , ('"jM cmIK if t Inn n I" a \ .iilaKlc a ell' a ji Mini (•< <>1 li - ,il ukI 
1 lie In njiii'ltc" nan !»' ino\« ♦} akotil hkm li,Miinal'\ 

I n t li I'* |•nnn'' t lull, . .'ti \ I 111' *• \ nnj N' "f m 11 "ii -ii 1 , • i ,in in \ i n In 11 
•"iln,it'll in loi-'ii. It k I'l nn’ii'iU <kih with .nki' fom, unl 

t^imaii '"ill'll, iltlii-'i-li It [lo--'-. I' It' io\ii . 1(1 |i| wliiili li'. |p,.\ 

CM'I, NH'I'i ;.'''|"I I "klTlU' ('I’ll 'liii' i'mI I' Il'i'A i"kiii Hi'! \ I- M hhU ilI^h 

'll"'", , Inch IS ki i.j mni - ’1 \M( ii I I'll ['ll I k '1 1 j-' I'l I'j n- I (- • 111 1 III ij III I ■ I l-v 

nn'.iii' of 111 1st fill n H r I'l ^ 1 11 aki itil k "I (', mi 1 \ i, M i [>i. h tu, t , ,j. i kk . n" 

rnsi't inn al ! \\ Hai Inn inu' > Ik ■ I ' 

'kiln fcnciil IV (lis('< A cl fii jiioci'"-' (<1 I'-inknihM m|| jiitdi kin[nnIt(H 
(juitn iiisolukln ill \sat<n k\ [hiih clnniin-al iinajn., notn-nl" in tin- 
a(l(lit nm of cet lain nlnniiir.tk" (,"t til k''j'! "I'crnt) to tin- inixlnm kofori' 
jnt'S"in^^ At t Im jn ( "ciit turn' Iki" nntlnal oIa ioiis| y mis. >, |kn couIh 
(» 1 pi'inlnon;; tkn Ini’jiicllHS 1 a a not innoiisid. lakk' anionnl jnolial.ly 
hv 1'.') -M per ton ol finisln*'] InnjU'ttis Tkia imnan; in piicc 
h< AVO\ ni*. iniy^lit l>n (•(nisi(](,*i aki v i|iniliiisln 'I if tin- clnuiicaI" > A- n"( <1 
in mnnl) larger .|nantitica tunJ, as a msiill, okfaiiii <1 at a lown r lain 

((') Vnrioi'-- iiI’li'h 'i I'! Finl - 

t’ell-jntcli atitlnai'itn In npintt'cs conkl vdy wdl icplacc tin' mom 
rnistly antlnanitc nuts uitli a'hantaoc knoaiAc ol tln n "moknk "S 
ami o(l<nirln"s ('omlnistioii. (k ll jnt li coke In I'pi'tt* " may as 

a Hiiltslitiit'.’ for (i<)mcstin rok*- ami tin- lump (’((kc U"'-'! ni klasl 
furnaci"" ami cupolas In tin- broken .slat'* tln-y can be ,"nb"t it.nt< d foi 
the l»e"t lirokcn c*»kc ns<d in ceiittal licatin^^ "Pa*-" 



7H 


I’.lilorKTTFS ANI> imiQl’ETTINT; 


(^“11 pits'll rokr !)iirn with Hojnf* diilii'iiity mih-ss sutliricnt 

(lraii;;!it IM provhh'd For .sotiH- piirposi'S lljis is of (lisliiifl, a‘l\antai^^o, 
hin<a-.^low (“onihiiMtioii is hound up with on-at heat elli<-i«‘ucy. \Vh» n 
Mh»w hurniu;^ is (liwidvatituf^^joiis, mixed hricpK^tles of coke dust arul 
fat coal are produced d'hosi; j)ro[)CrtieH of fat coal, considcK'd trouhh - 
Home and <li.sastrous in many kinds of ^i^in^^ completely disippear 
when mix^sl with coke in cell pit<‘h !)ri<|ucttc.s, wliile at the same time 
the hri'|UetteM are made to Imrn more easil}’. 

Coke dross—anthracite —and even coko-anihracito cell-pitch hri 
tjUelles have ;^dven »‘Very satisfaction when applied in suction mis 
pnalucers. It lius also liecn found possible to pi’epare m) 0 (| nii\ed 
liriijUelleM which hum uniformly fiom various kin<ls of coal, siieli 
pit eoals and hrown coals. 

('/) Ili'iliilhilKin (Hid I'roiliiiiion Cov/s 
The Costs of inshillat ion of a two press factory for an hoijiU out 
put of 0 tons and a \’early pioiiiietiiai of up t-o liOOUl) tons aie made 
lip somewhat a.s follows • ‘ 


Fand. 

.‘(OjMKt M, 

Buildin;;s (inch of foundations and (‘himney). 

'ill.Odd 

Macliinery, power, li^^htiu;.;. etc 

IT.'i.dOd 

Tools, etc. ...... 

10,Odd 

Railway sidin^^s. 

25,000 „ 

Misct'llaneoua renuireiuonts .... 

5,000 

Total . 

2i».5,000 .\l. 

d'ho costs of production, includin^^ the cell-pitch, hut evclusivc of 

the raw material hriijUettcd. at a yearly production 
amount to pt'r ton of laiijucttes.-- 

of (10,000 t.Mw, 

With a I per cent, pitch addition 

li M 

.. -H . 

:!•'’() „ 

.. 0 

:i40 „ 

5^ ^ „ . . 

Olid 

h 

11 so „ 

iU . . 

4 

7 

4 20 .. • 

„ 7.1. 

4-40 „ 


S .. . Tl)0 

Acciinlm^ t" a iswl slus't jin‘j»art*<I f<*i' a (•enii.'iit woik'^ 
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Tlio costs of llu‘ suhscijUfut trcatiur'iit. with tln‘ ohjis-t of 
il.'iin[o|noof hriijUrimust h>‘ ronsidrriMi sjh fiom lu r.-isi' 

as ro'juinsl At t}i«‘ jtroM'ut tmio they are to U‘ esilioatr.j at a 
loaMiiiuin as 1 oO M per loo, To i)i<-so hii'iuettin^ costs aii<l ei»s(s 
of sui),se<jUent treatment must )k‘ luhleil the costs <if tlio nmle coal 
ami the royalties 

Tlie no allies r’.ui he [)n>\ i'le<l fnr nllin m ii\mu' tlif }ii i.-.' ..f i lie cell |i)|< h. 
or lo a fee to he ]).U(1 for ea. h ton ..f hi nju<-tt<'^ ponlnc. .1 ! n l I.-i m iii\ il is 

< ii'.toinary to lake as a ha^j" foi ni_\ a i«'c i,f I M jn-r Ion nl hii'jie (t. ^ 

In t lie a<-ijiuMl ion nf (he riL'liN fot all 1 thsf t e t. umI r a i l^ii . oimt n. 

tho lieutMks<’|i ift Ivliiani !i.t\e tt-eiXMl (o (lieiioeU < s (ho iichl of 

special aon'eiiiehts 


1/77./^'l77o\ f>l’ r/,//, /7/V7/ 7'o 77//.' I-in \<: <>r <'l:i 

/■'IMS. Fi.vr I't'sr, ijr 

The jiropej t i'S of cell piteli <lo,sen!'ec| aho\e (]i 7-‘'| eah !«' tna'le 
full uso of ]M tl)e l)ri«|Ue{ I iri;,^ of tine nlTS, line dllst.ole f’nt these 
|niij)osi's It nlh rs sjxeial ml\antaoes n\er real lai jmIiIi The nhas 
laisrd oii;^niially that tin* solnhility in water of (he l-imlin;^" matenal 
Would Ijriiio ahoiit disinte;^nal ion of the )iri<|net(' s uwino |o the 
presoiieo of moistun- in the hlast-fuinaee ;;ases weie jjjo\e«l to he 
onmielless hy a series of l•xperl^K•ntai ohsei \ at ions. Fnitlui, tin- 
fears re^^oirdino tin- .sulpliur e<intent of tin- cell pjteh did not 
rnati-rialise 'The cell-pitch ore or llin‘-dust l>ri«jUet(es do n<»t dis- 
inteoraie, and tin- slight ,snlj»liui content of tin* hindinn niatetial 
does not exert any deleterious inllueiiees. 

hr yVn//nj' s ('rll-h>frl, Mrllunl ((lewerkschaft Kdiiaid) 

In outline, the eX'-eutioii of tin; method is Himilai to that. «lesen}K-d 
aliove for t!ie hri<]Uettin^^ of <-oal and eokes. After addinj' tin- reijuiied 
amount of cell pitcli, the hinpiettino matvrial is tlioroiioldy mixi-d in 
a mixe-r or steam kneaih*r. It is then treali-d with superheated Ht«-am 
and compressed in specially sti on^^ tonj^de-joint jifesses under very )ii/,di 
pressures ( KH) 5(M) k^js. per S(j. cm ). 

ddie costs of installation of a two-press fjwtory for fim- oies or 
tine dust amount to al>out the same as for a coal installation, naim ly, 
al)out 2th>.f)00 ,\f. incluflise of the c<iHts of land und railway sidinnH 
(dO.tHH) and 2-7,OW) M ), lU' 24f).<Hi() \I. exclusive of tln-se item.s. 

Tho simple costs of production of ore brirpiettes, wliieh heeauso of 
their Id^dier dc-nsity permit of a higher ouljmt per press l>y weii'lit, 



i;Hf(^i rrTFs AVI) HHUi{’i:rriv<; 


«() 

Hi'r )ilii>|]l, jit |H-r lull ]illi;ui for ru.il In i‘[i]> I(<‘h, ainuiiiit to 


tlicrtilori' 

With ^ ]Mi-nut. pilcii ;ul<Iiti<ni . . 2 4'> M 

■1.'. ,, , , . 2t;:, 

.. ”> . 2 s:, . 

.. . , „ no:. 

- h 

■ H i:, 

7 , , 

.. 7 _'. , , 

s , , Ki:, 


A [in-liniMiai-v or sul)si'ijii<'i!( tr'“aliiient of tha l)ri<jn>-(| inu niat'-iini 
ur l)M<|inll.-s. with I hi‘olij'cl (,)' ol.l.iiniiii; wal'-rnrul w^aitln-i iisisini^^ 
(jiialit h's, is nrcrssaiy only in \ri\' few cast-s, aii<l (lirii tin* (aisls ai<‘ 
iiH i ' usnl hy I to I 'it) \] pri (on. 

This ci'll I 111 ell iiH-t IiimI has hct'ii ajijiliial on 1 In- lar^^^i' srali- at (in- ii on 
woiksol j ho (i<‘\\ t‘i kschal I 1 h,‘Ut scln-r Kaisi-r in Ihiickhansi-n. Iliihroii 

\l llii^ uoilvs lilt- “ \ <a.'iiii-lrii < H'w i-i li.iflt'ii Ivlii.t'il ninl l‘inini“i 

of W’.iKiiiii ,1 Iv , t III* iiiaki'i •> Ilf ci'il jil Irli, I'fi cl i‘i| a l.n (u! \ ,U t In-ii own i o^(■<, 
ami woikcit il foi M-vi'ial inonfii-. m ihc \cai l'K)S Tin- mn'iiU ui-ir ->n 

siiicissfiii ihal 111 till- oiiiiiii-'i o| liniH ilu* (icwci IvM halt I )i-iiI,m' 1 u'I kami-i 
look o\ci (lu^ hiiiji|i'((c failoi\’ami ina'lc witli llic alio\t> Inin in a^'i'‘'imnt 
of sr\ciai M-ais’ slamlim^ foi tin- sii[i|il\ "f jatch, jn-i iiiill in^ of ihr 

IIIiunctIim; of l(l()|oii>, line ,|ii-,t [in ilav \t tin- jiicscnt turn- h''<)(oMsot 
(hu-ilimt 1 ) 1 1'jiict I cs ai<“ inailc jn-r umiiu' an ailditioii of M, [icr onit ci'II 

[nlcli l''ioin tin- picss the la iijiiet (e> aie m-hL diicct to the lilast fninai'i- As 
:iln‘:nl_\ leniaikeil, cell [iit<-h hiiijiieHrs neither 'lisiiiteL'i'ale m the fntnai'e, 
nor is 111) di'letci lolls cllcet everted hy the sulphur ill the lioiid l'’tiithel 
ailvantai^n-s aie - 

I. (VII pileh I'liipirlles are completely ledneed. 

2 'I'luy eveit a favoiii iMe uitlnonee on (he ore situated ni the same /one 
of till' fill naot' 

2 , If, foi I'vample, I a per ('ent hiiipiettes leplaco an e<|ual amount of ou* 
111 the ehaiu;,-^ a ihminutn*!! of ahoiit all [lei eeni takes [ilaec in the dust 
produced In a'ldition, a not incotisiileiahle ineiease in the \u-ld of non is 
ohlaincil with a lower eoke eensUinplioii. 

4. Briquetting with Naphthalene, Paraffin, Molasses. 

An oilier jiroposal of Fk-oan (|) K I*. -Sl.thMi), to ajiply n.'\j>hthalent‘ 
or paiallin.' has prova-il inisuitahle hecause of the hioh \aIiio of the 
niatf'rials. 

‘ <V Vel 1 , <>f this Uamlhoek, j) 13 and ]> IR>. 
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I >(mki nN-t !ii- t Ii-hI m w lii* h :i nil \ l ui t* nt ju.'la'.v. s ;uiil k n l^nln 

;n-t as th'- 1«*im] li.t-' aht .nl\ K* «mi <l. aU \n itli eii j* n.'i 

5 ,uj'i 6 Briquetting with Resin and Starch. 

Afxonlin^' t-' Kdis-.n's nntli-'d (ftlll’ I.'VJ0!I7) i<''in s-a]'’ 
a<lh' ''ivn* j.iiip* .110 woii kimwii i'> us. t] as .a luinliui^" a;,'< ut It is. 

t".) o..stl\ atui in .nltiitinii tli.‘ Itu ks must l>o jnosso.j Imi 

and snl»|'c(«-d to a .sul>s( .|U< iit onkiiii; 

Smiilai- i-finaiks a]*|>I\ l«> lli<- iioilini! nf ^!al(<•n HudajMst in 

w Inch staroh ♦ l‘r< >Jn inai/o and w < rd^ ijs. d 'I ho slat oh i-. ii>|iioii« d 
nnd< r hi;,di piossuia- nii\od with tho lino ni.-. and llio iui\luio oom 
pli-s,sfil tu In l.|Ui (tos 

METHOD OF BRIQUETTING FOR METALLURGICAL 
PRODUCTS. 

'I'ho M atisfrld pioo-v^ t'ni lliir dust c-.iiitainini; load ‘ c«uis|sf , nf a 
-siiiiplo ooliiprossi. ni «>) t lo' lliio dust aociimnlalt d at t h*- \ .i t i«*us < -ipp. i 
.solnst sinoltinj^ woiks dt tho MansPld (''Uiipanv Altor oaioiii.al mn 
tho hii'jUottos aio si|j,pli»d t'l tho I'kkliaidt sinohiii;^^ dpoiati"n and 

fus( d uj> in a 1 oolanoiiiar I ui nao. . w it h ••<)k<-, ii < >ii noh .‘'la;^-- pi;; ii"n 

oto . to silv ord)oimn:^^ h ad and nn kol sp. iss 

AtthosiUri \\oi ks ol' tho AnhaItJ-ohon llh t und .Sillioi woi k< ' .al 
Sudliar/ tho wliolo of tin- lino dust toonlainin;; ahoul .V) pi-i ot nt haul, 
soino ooppor, and a fow jior oonts of antininn \ ) is un \od with liuiiit liino 
and purple oi 0 fioin tho p\ ritos loasi. d h -<'ally in suoh pi opoi I uno: that 
in tho ahsoiK'o of /an< a i oadil\ ) usihh* ska;,' contaim‘Js p. i Ci-nt. Si<),. 
d.-) por cent. KoO, aiul lii por < ont t'at I is ohtainod when (lio liand- 
iiiiaildod hncks an; suhso'jUo-nt ly sim-Uid, If /ino is present, the 
amount of lime is limited until tho sla;^^ conluiuM only In poi cont. 
liiiH'. 

The Zinko\}danla;4o Okoi (I m l». II ■ of Ok*!’, Iltn/, woiks up 
the /'.inciforoii.s sla;^s ohtainod in ih** noi;rhh<ninne Konij.;lich< n und 
Hor/o^liohon Kommiinion Hutton works. The slab's an- linely ^^lound 
and hri<njetted in the usual way with coal-tar pitcli in an o^ro rf,|l 

press. Three such hri<jU(‘ttes are illustrate*! in ti;:. h M, lo and lh) 

‘ .m l f'J \'((! I of tho ]■ 17 

• Soe aiimvtTs.iry I oiiiiiuiiiH’.'iUon ./f tin- M-tii-ftM '’Inn KMj.f.-i o In* f< t }Mii*ii<h)i 

Iiewfrk'cliaft to the X. d/’idtrli )- ICO, I'KiT 

* I’lo.ife ‘’omriianeatioii 

■ Ao on hug to uiformat on -iij.pliol l.\ i li<- < ontpan v 

VOL. II. I* 



s-> fiKii.ji KriKs \\i» 

) aril Writ'll 0 1 I\l^^ I li'' III Ml' \ Ii'h! «)f Wor klML,' to /UK' 

0\1(|'- H ill k' |il a SV ! < I 

Briquetting of Iron and Metal Swarf. 

A. li'iii.-a''' iii'tlioi! (I)lli'. loS.tT’J) lias ali-'Uiiy (fait with 
in its aj'I'll'-.it ion Io oi I's, line (lust, on p dtl </""/, and is suitalili* 
for and iis( d at sc\ ci a! jil.n ' t'oi l>i i'|U''t ting all k inds (d inm .ind oilu r 
nictal swai 1' 

Tin-lilin^^s, till nni'^s oi di jllini^'s of uloiii^ld non, cast iron, or .stcl 
ac<-innulal I'd iti iimcIhim- slinp-, art; liisL srjiaiat'‘d fi oni non-niayii't ic 
mdals 1)V moans of a small m.iNilotic scp.-iiator, w Inch at I he .s.tnu* tline 
removes dust, piece', of v\ood aiid other fotei;^n» mateiials It is then 
ddlViU'ei! to a Mlltahle poW I’flll h\<iMUllC ples.s cither aftcl moisttuiiny 
witli water or l>e|oie haviny^ keen fin t her 1 1 eatt d in any way. tdin 
plessioil IS elh'cted ei.nlll.'illy o| step hy step Up to a \el\ high tilial 
pii'ssms' (iipwaids of rjnn -Jlinn almosplieies), wher'-l(y all the included 
nir IS di i \ ell out fioiii hetw e-'ii tin- pai tick's ol metal, .ind <]ense ,si nnig 
1)1 li|Uetles lesuil 

(’as( iloli hl|<|l|ettes plep;||.d 11 olll flesh sWaj I molstelHsl With 
water heat up lor some houis after conij'iession, and when l)i‘oken 
reveal a fiactuud surface which is daik hiown in colour indicating 
that a ceitain \er\ small amount of ius( has ln'cn foimed Moistening 
the swaif is Hot esselil lak hut 111 t ll'' d r\’ s( ;lt e a higher end plesslile 
must hi' applied 

Vai ions iron and steel hi ujiiettes aiv illustrated in lig d (!t. Id, 11, 
and I'^l 

'I’he Mwaif fiom other inelals and mcl.illic alloy.s is tieated in 
exactly tlie same manner, except that magnetic separation is only 
ii'soi led to wlieii (he sw a I f is mi\(‘d with pai tick's of iioii 

lu-iquetting occasions a considcialile incis'asi' in value of the swarf, 
and geiieiatly laiscs its pi ice to above that of (he scrap of tin* same 
metal, 

'file vcl.ip puce for uloiiglit iron and steel us alxnil I-*) M , ati'l tint of c.nt 
iron .'itt-e.'i M. al)o\c thv' j'jus' ol llu' coi le'-pomting suaif. 'i'hia is due to tlic 
greater losses, partioiilail\ with lino swaif, taking place duimg meitmg m a 
Mai(m finnacc 01 a « upola, md aKo to tin- considerable loss of iron as iron 
oxulo m the slag In Ioom' swaif a total loss of at least hO per cent must 
usnallv h(' pu)\ided for Hvnower, s\>tematic le'C.ircli has [in)\ed tliat cast- 
iron swaif hi apicttcs lose at the \ei\ oiitsidi* > lo per cent, when melted alone, 
and only al'out i per e«‘iit wlien fused with pu: non m tlie propoiImn of Sii ’Jl.) 
\\ hen pig non is nieiled alone the loss \.in(‘s from e to n pel ct'iit 
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HRK^UKTTHS and nRIQPETTlNV;. 


'CIk* (•li;irt'iii;x ("tiocl, rc< koiicd from tlio k-L'innin;: ‘-f rliriK'in;: to the 
HnltlM/, ,)0 ijjlIHlfrs ITJ No. I ;UI<I iJO Illlt)lltoS It) i .Im- .No 'l|o| t<'r 

tll.itl It) lliriM-M'of lit*' coiiiji.-u.lhve cll.irj^rs [|i»‘!t)‘(l It) tlic S.'llilO fuiliarc \Mth 
til' hiiiio; |»‘tH‘n(.i;:'' 'if looso swaif 

Hit) iMcItit)^.; p'rio'l, so fat as Iwi ' Xprriinoitts can be made compaiatiNe, 
\\.iH ‘2~> mnitil' ' in <.isr No. I and lo minuti's in No. '2 ^hottrr tlian that 
olisctvrd III f.ljc cotiipataln!■ Iirats, In tins connechon, it must l<e i'’maike<l 
tli.'it liti'jiH'ilcH ()0,lMK) kgs Ml 'Mse N'l I, .’toOt) kg'- m '■a^e .Vo. Ll) can all 
III- '■liat^n’ii .it oimc, while t<i'i-e '•waif iiiusl be introdiiied in se\<MaI sfagi-s 
data with legaid I'l lln.'se points, ami the fa\oin.ibh* melting 
')l>l anted by I Im' use nf a niatei lal ( oiiipi e.^^ed t'> a 'Icnsit y ot o, in list onh la- 
given as leliabte iviay values after .i loiigei p''iioii of Winking 

Tlie •saving tit limi', ap.iit, fiom otbei allied a'hantages, was eipial t" an 
Jii'-ti'.ueil oulpnf of iibonl 2 .‘ioitO fiis pm fiiinaee jier annum aeeimling l<> 
(be pei'''-nl'l;'.e amount- ol loose sWMff, assUlliMig (ii.it aln'ilt iliatges of 
-b Ions W<'ie pul ihl'Ulgli e\ei_\ IS iioin.s 

I 111 ' I iilal aiu'Huil of a I lout I "i tons bi npiet t < s, nadteil iii lb'' test', dev, j il.ril, 
taeiiplnl i bo\es, ulille ail eijliai i|Uantl(y of louse swatf Would oeeupv :v.'> 
l»o\es I ( w as al -.o show It I hat in I lie obsi | \ ed io.l'lltig of II tolls b| i.jiM't t's 
into !l boxes .{ men and .'b'l niiniiles roiil'l he s,i\e'| as comp.tied witli -lioxellm^ 
the sann- ipiantily of |ous(‘ swatf int'i l! I buxi’s With beaviet bii.|ueli.s 
and (lieir pi odu( I loll is by no means impossible tin' advantages t imiii''Mt"l 
above must be eoiisideiably incn'ased 

Lici'iisi' lor tile proilnetioii of lion and niejal swarf hri'jnett« s l)\' 
Ihe K'hiay .‘^ 3 ’.-^leiii (Allgenieiin* llrikettieiinigsg«-sel!s(diafl, lleiliu 

til b, II) has been tiikeii up b}’ tin* " lloelidi ij(d\brikeUieriino ” 
< > III. b. I!, llerlm.' 

Application on the Industrial Scale. -Various plant.s have already 
been eomineneeil in and out of (lennaii)' for (he \sorking of (his 
process, c'/. “ iSacbsiscln' Melailbrikv'tt werke.” (dieninit/, A l) 0 ^^i'^ 
Ihudiii-Tcoel, " fa'idiin'r I'ascnbrikettuei'ki*.” “Wiener llrikettgesell- 
•sidiaft, ' “ Leeds Metal llrnpudtino Wot ks.” and nmny otlievs. 

The Mrlhoii of 1. Ile(,ss. Ibidapest (I),H 1‘. IT”),!).')?) is intended for 
melal swjirf as well as for on'.s and salts (see p d4) By' this method 
tlie metal swarf is moistened with dilute magmesium and calcium 
sul[>hatc solution and compiv.s.sed undt'r higdi presMire.s, while in 
another mode of operation, intended for iron swarf (1) K l\ 178,303), 
the swarf is moistened with lime water and moulded in a press. 

Ill agreement with tin* patent sjteeitication the hri'picttes produced 
liy tlii.s meth'Kl, particularly those from pig- or cast-iron swarf, undergo 

' Sfc biui lnn«' I'-iK'il by ilii-i tiriii, “ l);is r>i ikellit ri*ii xuti Kh'Mi- mi'l M''t.ilbp.iiien 
"liiit' llindiuin!icl (Sv'loin Uunav 
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ii I eii.iirj aiiinuiil of Uj> for ^o|ne Inni- iiltrr llieir if?iio\.-i! Iiont 

llif j'tcs^ Witli noiis j>o..r m such as w ioul^IiI lion i h,-. ih . ( 

i.s much h“Js cii'M^ctic s»< tlial the heating; up I^ riot iiolicch hul hiinlin^ 
.n'ti--u (’crtninlv tak» s place In all ca^'cs tin re js no si^n ot a con 
‘•nlerahle fonnatjou ol ni'.t ’i’hc jaes-'Ctl hlot-Ks ac-jUiic a rc!ali\e)\ 
hi;,'h ''tn iioth 

llri'jiiett* s j.rodue.d fnan fresh <-ast ifotr swaif inoisi,-ind uuii 
lime wafer sIkav, aft< r hieakriio. oti'\ sljininienno I'lactuinl suila.-es 
wit lioiil ru-'t sp.'cks .w ell aft M t w o niotil hs’ st Ml a^e it app. Ml s I In i •• 
tore, that the lime conteui elleeti\cl\ mhihits (he t<iinia(ion o| lu-a a 
fact ol cousnh I able impoi tance in pi e \ ent luo toss <lur in;; sm« h mo 

it IS at least *!ouhtlui if the addition ol him- watei is of 
ois’af'r imj'oitaiice m tin pi'odintion of hr ii[Ui'l t I's, simc suail lan 
l>e eon\ el 1. d into In n jii' 11 1 's of ample si j eiiot h w it hoiil siieh addil loii • 
if oni\ tin' J'lessiil I is hi nil Mlo||;_dl ’I Ills and the o| hel hi !■ pi- t ( 111^ 
iiietliods «)f h Weis-, aie eaiiied out h\ Na\ \ >'liau'-s o) laidap. -I 
u ho some \ ear s aoo hmlt. am! h.rve since kepi m op< i at ion a ('■ nt ral 
hinjU'ttmo I’kuit for iimi and o|h*i iiieta! swaif ohtamed fioni lie 
\ ai lolls W ol k shops of the to\\ ll ’I he s\\ ;H f hi h jl|e| | i s of W I (Ml;; lit II o|i 
( 1 ) <-as( troll (2i hioii/'- ,h). V. hite iiM'tal I h and r-eppei (or illiistiat.d 
m tlo- o. have Ikmui piodin ed in tins plant Tin \ all pos.„ ss aii < l< oan' 
appeaiar.-e 

Binding with Additions. Aceoidino to the p.ii.nt spe.-iiieatnae 

the 11 on s\\ ai f can a's.» he mixed with addit nnis (he mi \ ( uie nnnsl eii. .j 
with lime water and coni pi essed to hni|Ucf 1 1 s. 

If, f'i| exainfile. an ml'iihon of delojuii«■ ..r t li.ilk m'l --oiiie « oKe ippli. >1. 
tlie IihIImkJ is eiiii*s<l oiit h\ tll't .id'hlio 1" lie llon-w.irf '.t (o 1 p. | (,til 
liiiei V nr'Ml ml iloloinite Ol hitic-f c .lie Tills sei to ti \ f lie -n Ij.Inn nel i • inln 

the non soft To this mixtun 1 to pi i eeiit wood eh.m o.d oi oraplnte i, 
.idded, ami (Im w hok' i uioistem d with iiinc m.iI' r in nnxm^' di inre-, ami . om 
pressed to hri'pn-tte-i under ;i h);:h pressure m the U'lial u.iv 'Me- fm-'cil 
I)1<H ks loavi* the jiiess cold, l>'it rb' tiiiral rcu'tioiis are s, t up diinri;j:'toj;t;;e, 
and the tcinj)« i.it urv rises iij) to h(i or tiu’ (' 'I'his heal me up, .uni I In'. Iienn- ;il 
rcacliotiB causiui' it, proi end for a)«jiil ‘J 1 hours, dnrin;: which time fin- 1-ri 
(]U(‘llc8 heeoiiic hound and complcti 1\ r*'istaiit Ui the a<‘ti(»n of wat‘r, I nd'r 
corlam cumiit ions thi- ITs ks can he spraved with liriie walci ilurmt: s- ! 1 mj 


C. SUMMARY. 

'I'lic couverHioii into hiicks or agglomeration of on-s, Hue dus} and 
aiiuilar inatcriaks without tiro uso of himling inatnrialh, juevents tin* 
iutrodiK'tiou uf impurities into, and impoverishment of, the materials 
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<H-iifialIv sjt«‘al\in;,', llifirfotc, it has adv}ii)ta;,'es rivcr tin- nirthiMl i.) 
I>n'|ni-llin;,' witli hiixlin;; niat«*nals in ra'''S wIh-m* tlm cns^^ aif not 
Ion l»i;^fi uii'l tin* |)irss*Mi hinck.s or a;,'o|oMicratos confonn In tin* 
ri*'|nir<aniiits wllh n‘;4anl to strfn;'tli and ht-haviour in tho I’uinacn. 
d«‘alt with in detail in Section I As a result, liri'jUettiiij!^' without 
the us<* of hindin;' materials can only he carried <mt suecessfully- 

1 W’Ihui Iho mat'*iial to he ]>riijUetted contains enou;,di of a ''Uitahle 
hindino inali'i lal (more esj)«*ially clay) u Ihjsc water of hvdia- 
I ion <an he di i\ eii oil’ hy hum in;; the [pressed blocks , nr 
2 . Wln'Utas in the east* of eeilain kinds of llin* dust) the lah-nt 
hindino [projpciIii's <-xislin;; in the hri<|Ueltin;; mat' iial <*an 
lip* hnaiehl into play i)y erindin;;. or l>y the addition of small 
pjuanlities of exi-itiii;; malp‘iials in tin* fium of soiiilmn (this 
how e\ er. hMn;;s ahout a cei lain amount 'if inipui itieal ion >, and 
llie piessi-d blocks si I enef hen. d 1)} lie.atlii;; III sup.'i healed 
steam (Selium.ieher, Weiss), or 

W hen I'V remoNine 'uiclosed air as completely as pnsMhh , .md 
hv applieatl'in ')f exeeiMlineIc hieh eii'l-pl essu I .-s the hiiijli.t 
tine material can h.* compnssed into blocks {|\.aia\ ). or 
•t When the pressed l)locks (nf tii,i;;netie iron ni purph’ ole) can 
he sinteied by pnweiful ienition in a tliomlal channel n\''n 

In the vaiious methods of aeelonieiatton. moulds and juesses ;nid 
their attemlanl costs. no|. chareealjl'* to smeltiiii;. can l»e dispi'iiseil 
with ll'iwever, a successful lesult is only ohtaiiie'l when theie is 
an amjih* eap between (he sinteriiie and fusion tempeiatuies of tlie 
tine material, and the aetual fusion of tlie matiU'ial can he ed’eetuely 
pre\enled dtirin;; the operation. Haduschewit/.’ method, aeeloniera- 
tion in the IVterssim roastine furnace, the Seott sliaft furnace, and the 
revolviii;; tube furnace, can he readily applied to certain ores and 
mixtuH's, parli(*ularly if fuels can he obtained cheaply. Nevertludess, 
many of the fusion-aeolomeration processes have faile<i Ix'canse of the 
niisuilaliility of tludr products for tlie procc.ss of smcitin;;. 

Hrick makin;;. after the addition of hindin;; materials, is always 
earthed on where sujiplies of ores wliich can be uso<l as bonds, such 
as clayiw' iron ores, wasliery jirodiicts. powdery lirown-iron ores, 
[inrple ores containin;; sodium Hul[>liat(' after tlie leachin;^ out of tlic 
copper and so on, arc available. Duo. re;;ard must here be paid to 
tlie fact that water of hydration must be subscjiieutly removed by 
calcinin;; tlie briipiottes. 
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to H'ltl ■'U'-li a !ai or tjiiaiiU! \ 

Uiuilino with liiiir, in tli-' '>lia|'< nf naini il .0 aiiitu laiK 
••ai'mill cMi t»)!ial<- of Kuint -a vtak.-l Inn-' inoatl\ ih‘'nit<oia 

I i"H ot t in' 111 i.ju- 11 's 111 t Ih i '!a 'I fiii n i« *• a-- a !•< •'uil - -I I In- uim \ onia Mr 
chriiiK al chanoi'^ \\ lin il t ak<■ |il If. ( hi 1 in oi li.a h.i 1 nl I In hn t Ip'.In 
il' ji* U'iuio nji. ai tin fot mat i-ai ..f Imir sih. , ,| -ila at r-^ . h' liim' ami 
alu!iuii,i \N liii'li ai'■ Hot <i-« on,|.t 1-I 1 1 .>■) In.ai in^ (Si lniniarlna '• ijuail/ 
III'al Imiio imalio'} au'i tli> S'-mia iii'liio'h ran kn .njoi.hii in iiiah\ 
'•a-'-' jiai I naiki 1wli-io lln m 11 \ niit'iial-. aii Mira)) ami <ail\ 
Miiaii ijUaiit il I'ai'i' wlni- ill.- rosK ,,t ^\<aklli.■ ai< low 

ami wIi'-H' lli-- "ilmat. . 111 1- nliU I .< 'Uil'i.'l at a i'<l Inal 

I'klitli'i im-tlioiM mliii_; iij—n tin 11. o| |.kmf.i ol I’aiia 

(•'■im nt \aiioim l-anm of Ma >( Itiinn' iml ojMH Inaifli ^\.\-' wal-i 
ok'ms ami 'mm !ai mat • iia!' 1 1 i \ < m a | a o \ < > t •'Uil il ■!. ■ it in i I m «• »u 1 

tin ii-'nltili;^ la -1 'Iminf' 01 at. m llm iiittia*' oi ki 1 .. 1 tin- 

lno|i |a n-'-'. of 1 lir km kno mal . i lal • 

i hink'lix'i imllio.j waMiii.^ j'aill\ witli im'i^aiiin ami pailh 
w it II - a oaiiic mat '•! laU o II nalkl k i- k_;iilii iml mola ■. 'O too, 1 h. 1 
Wilk ‘>nl.'.-.|U.‘iit rakmiat ion ilm kii.[n.itrn m a niio i ni nai oMtas 
aj)|iarciit I V V* h jo*l 1 r'-ni* n 1 t Im <• m,- oi 11 oii 1 i< k a 111 Inn 11 - - m i m < 
ami !i\i\iat''l kmnt jr.iii.-- ll ims noi kow<\.r k, . n tl••.l..| oii a 
\\«a km;^ '-'■aln for ot hm- mai. 1 lak , iii' a . . -j-t < lall v llm- 'Inal 

In kimiin;^^ with moanic matm laN 1 h a\in^ tin ^mall i|imiitjty"f 
ash out ol coiisnlnraliiaii, llm <liiniiiut nai '»i' tin- non «-onl'-nl ot tim 
rhar^f is jaa-vniittal. ami aK'-nijiN has.- In i-n imnl'- to nlilisn Ih'-ir 
coiniiiist.i'in, to;^*-tlua‘ wilii that of tin- a«imi\''l small «'oat <a cikn. 
in tlie naluciiun carrird on in tha fiirna'-a, so that tlm hioJi ro'.t of 
tin? usually i-xjuaisiv* <jr^mnio inatmials is pattly fomjM-nsatrd for l>y 
a savin^^ in the lump fok'“ utdisnd Tim intimate eontaet of tlie 
finely divided kindin;,^ matmial witli the individual oudns of ore 
always ^d\t.s rise to a dire^-t reduelion (liy earMm). wliile the finnaee- 
nian always striv<-M afl'-r the miieh more advantaerous indireet 
reduction by means of earkon monoxid'*. 

Of the other various pro|K>sals wliieli have T'-en ma<le, eonsidi'ni- 
tion must be ^iven to that of llidrelmami Icoke or cliarcoal stiibhle 
with pitch), wdiicti appears to ])oss'-ss certain advaiita;4es. Still more 
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iiiiisf })(• ;^u.-n t<i Tiaiti<-i s rrii pilch (»ri a<-C(Miiit 

of til'- }’ii\ ouialilc propcitics of lliisiicw Kimlin;; niat'-rial. 
rn»\v Jna'lo "ti llic lar;^'' sr.ilc fiutii wmhI [ailp, wasti* li*|iMM,s. alwayn 
availal)!(‘ in lui;^'c ijuantili'-',. ’(’he process is well a<la[ite'l to, anil is 
lindin;,,^ conhniially incrcasin;; appliration in, tiie inanufactme of furl 
hritjUeltcs, paiIiciilarly from coke and antfiracite. 

The Micihods desenhed aho^'e for the hri'|uettni;; of tfirtallur;,ncal 
prodiicls (line du^t lii>m h‘ad furnaces, /me sja^s, etc.) weic at 
first applied in few places, hut are now applied at vaiious woiks 
with satisfact»)ry lesults. Similar nanaiks a|)plv to tin- inetlewis of 
Roiiay and Wnss for the hijijiict(mo of swarf fioni iron, steel and 
(>ther metals 
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SKCTK'N IV, 

PREPARATION OF THE BRIQUETTING MATERIAL. 

I v rrlativrly i’fw s cMii tlh‘ <*!<• iii< lnllin;^n< al suj) 

jiilrtl t') th'‘ jitV''S fuT lUi iul< i 1111.' W I!IhiI|| 1 >. 

(<i sMjni' |nr!iinin;ny f'>im of 11' .UiiM iit. Tiic Imlk mw pt'i 

(liu'ts If’luir*' a nun«• oi ('iniijn ''li< n^'iv r th rsv|i);_r ,], i||.,,,, j 

riatur**, cnriipovition, •'i/i- n| pi n|Mi i ii s, ni"is|iii.‘ (-i>ii(<iit «-l«-, 

«if th«- ml. aii'i ih*' j-*'ssil.l.- IniuliiiL^ ‘U «'alal\lir , .ui<l ak.>> 

upon tin* (l'•(;^lls of (hr nirlho'l io hi* a[>['li>il Th<- oprialmns <>1 pi« 
p.iiatioii may tneiu'ie a <-oinp!rtr nr p.niial «lr*sMii^ (m (hr imijow 
''rJiM* of tin* (*'l in I I'olisist |||j_r <,j‘ n prill nr nUt hy rnai .sr all'I llll'' r| ij^hlTir 
folloWi*'! 1>\ CiMlCrntlullon . Mlllplr fnmhin^ to coal paiticlr*. Mr\iri;^' 
otl'lhc tiiirs. s*patatioii of nr pin itinal ion of non >uaif. inoisnjnnr 
• Iry laafri i.\ls or iliynu; \\ rt ones, tnatnn'nt \sith mipri hratrd st-ani, 
iniMii;^ vaiious nt-rs or sninhu nmtriiaU tor.ihw *tj wilh p-'-^mhlr 
hindin^j or ralaiyt >: a;^«‘ntaii'l ol hri np. i at ions - .1 a sinniai «'haiart ri 
I n t hr foil. ON ini^' ojiri at mns an'i marhnr s w hn li i rally conn- 

Wlthni tlir senpr of lirr.sSlIio will onl^ lir thall With hl!r|!\ l.ilt (hr 

1 rinaiilin;.; OpelatioiH aii'l ap['!i.nic* s us. <1 in pi rpai at mn will Ik- (h alt 
\N itli in detail. 

A DRESSING. 

I. Pulverising. 

('oar.'it* I'nisliin^ of lar^o, hani, ami .stmn^ lumps ih hr-st (•flrc1(*(l !»y 
luoan.s of a stone l^nsiker i jaw cnmlierj of tin* Name oi similai coiiHtnie- 
tion to those deBcrihed in \ ol 1 of this llamlhmik (jr r>ll rf lij/ I4-), 
or hy means of a revohing l-reakrr, \\hieh is hnilt <;n the principle of a 
coflee-mill, and po.ssr•s^e.s thr advanta;(<* of \\(»rkin^^ eontimiouHly, with 
a r<*.sulting gnmter output. 

Fig. S show.s the transpoit of poor magnrtie iron oies eoarselv 
broken by means of a stoim hreak'-r, to tin.* storage bins for i-rmle (;res 
waiting for further ernshing and magnetic coneentration. 

Ml 
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Kiii*-f-i uslim;'of i;i! Hi liani, Miiail iiy 

tliaflTiS of hill) ItlllU with st t rl halls, W liH'h, tjlH lll^ I h<- t« \ ofut )(,il o| I hr 
‘Irurii, <‘nisli t hr tiiairr lal str|i hy strj), Statnj) liiilt' i irs w H h allri nat- Iy 
liftni;4 Jiml l;i)hn^ st;uii|»H atr also snitahir I'aII' iii< \v hue ;_m iiuliDi^of 
j^oainulai, hul soni.-what s<.f|rr, inatrnal. is hrst rlh-rlril in hin^M.-yiin- 



Kiu. H. hand oohm'Vit witU Isi'kon magiiftic urn ric at a ''wodoli .uhI 

bnumMto wurkfi U'-uig tlif* Cr'-inial synt^’iii. 


drieal tube luilLs (driess luills), in which it is crushed ami ^aound the 
tinest meal or powder ])y the slow revohition of a nuiuber of rolling 
Uinta. For snialbgrained material of uuMlium hardness, such as. for 
example, hlast-furnnoe sla^^s, runners (\’ol. I p. tiS r( 1!) 

and 2t)) ean render exot'llent serviee, more I'SjHTudly when admixture 
has to he nunle with another material which is soft or of medium Imrd- 
noss and reijuires simultaneous ^Tindinj:^. 

All kinds of pulverisin*; machinery, particularly for ores and otlier 




rUKI’M: \! H>s of MIL KriiSi. MMIHUI 


Im t '1 iit.U'i iuK <';ni K<’ «)l>t uihmI iii j>. i mi ,iihI »•' -iMt iiirt i. m 11 < 'in 

.ill (inns <>)' I'rjuit«• ■! iM t 1 m niamil’ni't in r ..nr .ii r^Nin;^ m.n-lnii. i \. 

-11.li as til.' Ma-tliuitnil>auan-(alt Huiiil•>>l<ll <»f ('..ion'll.- I’nr.! Kin|.j. 
\ kl (i. - (Ii Us. niw . rk.' of MaMlrlnn lT IUirkau rlr in (i. i main 

II. Sieving. 

S.'para I nni . •! tin* lim- oi rs f.n In n ju.-t I mg fr.nn (h.‘ toarsr . n . s f.n 
.111.. t siii.-lt mg Is rtk . (.'ll kv iinpaft «>i skak mg sjrv r- -1. \ < s s\s ling 
\'\ in. ana of an err.nitim, oi hy iov.iU mg r.nm al • n mclm. .1 4 -_\ hn-li n al 
.ii uin si' \ < s 

III. Concentration. 

lili'K jt.iWilrr.'tl (lies rin k.' «-onrr nf 1 a t' ' I, ' 1 11 n a k\ ill. w . t 
III. .•k.tiih'.iI ill. llio.l a<|o|i|«Ml Im nio-t kiii'i ol mm. laN m uki. k .nl 
1 - lak.'ii of <litk‘i. m . s m spmlir gia\it_\ mllm-mmg Ik.- mi. 

. >1 -rt t kim m \\ ,il rf . -r k\ magn. t m' ijr.-ssmg . >1 .lamp . n’ <ii \ m ti. n.iI 
m ukn-k ;i.|\ant.ig.- i- i.iK.-n ol (In- magm'tir piop.Mi-. ol pun 

I I . Ill . )| . s 

A - .1 I .'sii 1 1 ol giral'U fompli-l riirs- smaller lo-'a--. .ami oft. n l.'w.i 
m.igmlif fom .ait I ,i( ion ( p.ai ( n iilai ly f.n sli.nigl) nrnni.li.- 

mat'ai.als lik-'inagmlit. am! spalliia ... is iigktK pi.' 

l-a M >1 to til.- w rt m.s'k.um'al m.’t koii- using ky.li.aiili. srparaloi 

.■^tioiiglv m.igmtM lion oj.^ ai*’ fi.'.'! fioin tonagn gangu.’ ami 
mil.a o..-. k\ imsiiM of magm-ti<- s.-pai.ilois witli mo<!.aat-l\ sttong 
(i.-M-magm ts rap.iklo of w oi king wet o| .li \ I >ty srp.aiakns an- ns.-.l 
rspis .ally k •r lo.ist.-il inipui'- •'p.athic iron oU‘s who-o on- ronstit m tit s 
ka\.' k..-n conv. into magm-tir iion oxi<k‘ ukik* \m-|, 

srparntoi-s scr\ <- to \v<n k up s .a}' tiin'ly illvi<io.l nnigm-l it*-s ami i oanl.a! 
spai s can u-i) aw av w it Ii t Im w asli \\ aim s in tin* tonn of hIium's «Iui mg 
tin- iliossing of noiistones in hmliaulH’ separators. 

Wnak niagm-tii- it*on on*s an- separntt.-<l dr) in Hj»e<*iai arpaiHtor.n 
provideil with \erv strong li.-M inagm-lH. 'i’lu* ' sjiatliiciHisI klrml* “ (a 
niixtum of crude spatliie iron ore and tlie e.pially sjiecifii-ally in avy 
xiiie-blemle) obtained as an intenneiiiate prodiu’t in tlie liydraulie 
separator can In* tieated with advantage in this way 

d’lii‘ large tirms ineiitiom d alH)\e in eonnee(i<)n wjtli iltessmg jiiant 
also deli\<-r exeellentiv eonsttufteil niagTii-tio ore paratois huitabk’ lor 
the varnnis puipomts.* I'here is only spiu'e here fr»i the illustiatioii of 

‘ Furllter iiifoim.ilion uith regani to iii-agiieti., j- goeu ni lli'- pnnU-d 

ilhi-(ra'e-l p,imj»hl'-i« of ihe tiruo 





:fZ f’.IUi^UK'I'IKS \S'I) liItl<,t('K'ITIN’G, 

a Su'»(lisli wrt Hcjiaratin;,^ plant (hailing \\itii finoly ^^roMial 

[MM)t iiia;,'ni-t u: irmi on-.s (ii;', !♦}. This (Mtisists of a ninnlM r of rovulviii;; 
<initii s*-paralors. (iitnalal Typo .‘1, arran^od oih- iM-hjiid the othor in 
p/iiis In M'piTsriith tin- (Jnajdal shaking'plant for the collection 



I-’hj. i'. “t n Rwodisli brmnctting yliiut using tic 

r»r<‘inl;il a) sti'in. 


and d(‘hydration of tlje pure ina|,Miotic iron ore concentrates wliich How 
alon*,^ with the excess of water into tlie chestvS shaken vigorously liy 
mechanical means. The water is thrown out of the top, ()>e ore 
compressed, linally lipped out. and supplied to the bri(|Uetto pres-ses, 

A mere mtiiuatc dcsi rij>li<tii of tlic magnetic s<'}>aral\»r sy>tenis cmplovcd 
111 S\\(H It'll is ci\cn in llu' 1.0er sections on t'onipleto l)rii{noltmg and Agglomeni 
tion 1‘l.int'' 
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IV. Separation and Purification of Iron Swarf. 

tii.i;;tii-t It- srpal.it>Ii'i N.-pai. 1 ! in:^ iib t.ilhc ituii,' iiMialK' 
oi tin.' di'um t\]**'. ain lur ium ncuniK's. ritll ('iiulci, rdincilrr 

wa.ste. filings, diillinn'i, tinnuin.-i, sunrf fnan luouMiiin sand sci.'i|i 
friiiii l)last-funiai.'i‘ works, foimdrii s, strol works, rolling nulls, slao 



> 11 . In — (.I-Ii'lril •]( ik.hg ( i I ‘at p’ iM ll. I, . ;: il • 1 , t ill ti' II n n 

c»/ii I ij{ i,i’.', I lit iini I * 1' ■ ! I" Hi ! ii ill',. 


iinlln, iiiiichine an'l on Th*-v aic pio\itl<.l wnli wiuk 

Hfltis likt- tin- for Htron^'ly njn;;nnlic oh-h. 

am] may )»e oitluT tix»Ml or |)nrial)lf. 


B. DRYING OR MOISTENING. 

oiTM, ore eoncnitrates, lixiviated lairnt pyrites, ;ui*l similai 
materials often contain to'» mneli water for imuierliate pi'vsin;; anil 

' Stvife- I- nf lilt- M-i*''liim*n)«.«iiaii^Ult, Mninl.'.l-li. I'u**.! 

Krn]*j> Akf < tru's'ijiwi-rk.'*. Sh rii< it' S« Ine k*-ilw<Tk<*, in-i 'dli.-r)* 



iiinv' F'nTN ANF) m’iN*;. 


tin* rx«-<-ss t(iii‘'t lie litst i*-tiiovi-<l }»V(lr\iii^. Similar n-rnar ks .ippl v 
tn iiiaiiv kiii'lrn;; iiialfitaN <>ii tin- "Hicr liaij'l, mari\' oics, llnf 
ami ii'Mi ami m-tal swail's iaa\\ iiml<T crMain cirniiimlam-i-,, l.r f<.-) 
<liy aial rt 'pun- i[i"|vt( 

♦■aril pailx-iilar rasr (lit* ('<)rn-cL mm-'tiiir naitcnl for tin- 
l>rt(pii-(tin;^^ mal'-rml must ba flrliaiiiiii^al bv’ l•\p(‘^Iml■Ht. (’-il.mi 
matfiials ami mrtli<)<lH iripiiKi t prr cntt, moi^turf, ntlu'is i'lipnir 
m<i!«- <ir k-ss nraoito '■n<‘iiiimtaii<a‘'i 

I. Drying. 

<'oiiipii-la infoimalion on tiu- <'al(:u!.ilion ol’ llio amount of \\a!>'i 
lo In- irmoMul, th'- mm-ial comlit ions of ilivino, aial ihr a\ailablr 
4oiii(‘rs (if Imat Im gist'll on pp. MM) M)l ami p, bl7 •( '"/.of \()| I 
Sincn tin; Tmitriial.s to ln' bralt with in tbi-i coniu'clmn air non n-iii 
laistililc, ailitlcial 'liyini; m m-nrrally (■atM''il on willi ;;a’-<(loni a 
tiro. )r l)y inrans of lilast finiiacc mixrd uilb an 

Till' (liyin^f ariaiii^uuncnl.s prrfrrn'd in coiiiiitI ion with oir In npirt 
lino or a^^oloninalioii plants an* mo\ablr drum diyis and li\>d 
tlr\ iii;t '*' >'*'>»'■ l><ii t K'ulai ly of (In* rhanmd t \ pa 

Petry & Hecking’s Flame-heated Drying Drum 

Tim const I net loll and opciation of this ili\ingdium has alnad\ 
licrii d*‘scnbrd in \’ol. 1 of this Handbook (p. .Sa), and illnshalid \>\ 
(ios ‘bi dl, sinc<- it is ajiplnal at many placc.s for the di\iiio of u. i 
(‘i>als. A dryi'r of (his ty[)c bn mclics in Imglh ami 17b im tirs in 
diameter has been in use at the llseder llutte siiu'c alioiit fm 

iliying elayi'v ores in summer and wa.slmiy sand fiom the local ii<m- 
ore washing plant in winter. 

.\iuitl.irr.nis oirs o,.i|,.inlly frrc/r to lumps m uml''i,atid ite llan uio-i 
.ulviuilaoooii'iy added to the hot waslu'd sand in the iiu\nio ui.irlimr Tir- 
washed sand, liow {'Vei, is aluavs drin oiod to the Ki ajurlt ni^ plant at a nniii a m 
tempoiatnre and with a const.ml moistuo' content. 

Angle irons lixed [>ara]hd to the longitudinal axis of the horizontal 
iroti drum earry the material round liuring revolulnm and then allow 
it to lall again. My tiiis means tin* material is thoroughly tni.xed and 
brought into intimate eontaet with the hot gases. Slnwids plaecd 
between and nuditied to the angle irons serve for earrying the mateiial 
towards the diseliurging end of the drum. My altering their numhei 
or angle of inelmation it Jiooomes possible to regulati* the rate of (low 
through the dr\er. 'I’he dium is ti(te<lwith two running traeks. each 
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Mfj 

♦ >!' wllirh Hills <.IJ tW" wlu'.-ls is i if.rtisl lt\ ni«\’Hls o| A lliliT 

j'Kasf lliii‘ii;f}i a |i. It ti insiiiis‘,|i lo wh.. U ami a |rnii*ai 

riii^amii:^ uitli a s|,in win-.'! du thr -litmi Tin- sj„cri al-'iit h> t- 

\ "111! lolls ji.'i IIIijiut<■ 

Heating with Blast-Furnace Gas iii^^ II' - I’m ill -<1 (.last fm 
iMCo ;,Ms, s ai.'Us..! for ioalin^ t!i-’ liimn 'riu- IK,<1.1 Hull-- lias 
iiis(all''l til'll own sysl. Ill <.t‘ laaliiii: \\lii(’)i lia-- I'r.-ii 1‘dumi to ^i\<• 

iTsnlts III tlir liiin;^^ of i.oil.-is |,\ imans of Mast liiiiia''i- ;^as 

Til'- i:as issu.'s fioiii ih-- iiiaiti tliioii^li a cast it.iu Ko\ luf.. (I.-- In,- 



I 1 . il r.',-- Is.lull. ’ IS 1 1 ’. 'IV H-. lol' ' r I , ON,' .I.'SM 

spar,- ami tin- can l>** i( :^iilat.''l l.y a slnliny' \al\' An ioi 

('onil)Ust ion . nt' is throii;^'li a'liustalT- oj.i nini^s a in IIh- walls ol the 
Imnacc into tlm hori/oiital citanm'l h. fimn winch it n 's up tin- 
\oilicai clianm'K r m tin- o\cn walls In this way tlu-aii l.•■‘,>nH*s 
pH' healctl ami the walls cool.si 'I li'-ii tin- air ent.-rs tIn-coiiihust ion 
chamher thnnit^li the two opi-nin;^s . ami mixes with the ;^nis mar 
tlm iiilct /. t'oinljusti"ii tak«s place in (In- tire-hox -/, nml llie flaiii«-s 
ami hot ;,^ases htieam into the flnim across tin- liic IjihI^c 

Auxiliary Firing—Since the ;„eis supply from the blast luiiiaces 
is siihjeet t'> Coii.si'lerahle tluctuat ions ofti-n la-in;^ completely cut oft 
ilurini,^ lowonii;,^ of itie Kell, a small tire of waste coke is kept huinin;; 
stea'liiv on the ;^nale in or.jer to i;^iiite tlie gas after an interiuption 
ami thus prevent an e‘Xpl'ision. I he stream of gas is rlelle. leil hy a 
ci<‘ss wall in the lire-hox s.. as to pass cios.- o\<-r the coke fir* 
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Orl^finally fan was jil.ussl at, luu'k of the drum to create the 
iH'ce.HHJii v 'liaii; 4 lit, hut it soon h« caim* stoj>j)(Ml tip liy the lino on,* and 
clay dusts }ut.dui'e(| in the (iiiiin jiik! lunl to lie put out of action d'lie 
dryni;^ plant has, therefore, heen connected to tlic 7()-im;tre chimney 
til thi' Cowja r stove,s attacherl to No. 2 hlaat furnace. 

Dust Removal. At tirst ^oeat difiieulty wtis experienced in dealint; 
with the hirm* (juantitie.s of du.st formed duriiif' tlie drvin^ of ores A 
hir^o; dust chaiiilter, somewhat c;;^ nliaped in .section, was first arianeed 
above tile drum, the ai'i'timiilateil dust heino removed hy means of a 
worm <-onveyor at its laise. The dust, hoW<-*ver, lay so thiek on tin* 
Moor that the worm coiihl not he kept revolving Similailv, hoii/ontal 
pipes hecame ('hoke<l up in a very short spiK'e of time 



r.i I In'-! I Iiiim)- !■' Im c il r In ;iiii( 11 tii.o iiiu' 
llll< 'lU'.l. 



Sul)se<juently the Ilsoder Unite hiiilt tlin*** dust chamhers 5 metres 
lone ami | mi>(re wide (lie. 12), fnnn whieli tin* dust could rea<ldy he 
removed in waeoons. At the same time the pipes, like the hla.st- 
furnaeo main, were dirc'eted upwards and downwards at sharp acute 
aneh^s, HO that the dust must he deposited in the dust chamhers. The 
(Irvine plant is thorou^ddy cleaned out oiu*e every month 

In onh-r to protect the workers from dust tlie dryine drums dis- 
chareo into dust*ti<^d\t wae^mns(lie. i:(), which convey the material to 
the upper storey of the hri<|Uette factory. The waegons are provided 
hel( 4 \v with au iron ho\ cut ol! at an anele corresponding to a piece 
cast <m to the loading liopper. and with wliicli it engages atid **nsures 
that no dust is produced when the waggon is emptied on opening the 
base hy tinning a small lever at the side. The waggon can he closed 
at the to[) hy JUi'ans of a (‘o\<>r proviihnl. 
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Moller & Pfeifer’s Drying Drum System M ITi 

rh«- \I - ■! iri vV 1 ’! (\ 1 ■ - t < h \ < Imiiii ii.-i-f• <1 a i' m 

riiij' 'i \\ I < II < -11 ill iiiit (li \ 1 - 1 ' .i .lit. I ii.i t!\ iti!.' 1 . !i - I III w liii-)i 

till' nial*-ii.il I’- I" 'll.-'I !i.i I’l iitiM I u[.i-1! | t .hhI 

lliul I II 1 \ ' It \ .'I* <1 II [• ' i ill 11: •,; ! 1m I ' i! !' ‘II - 1 ! I m <i I U In \ ! I 1 f Uln 

tim»‘ M iiiM'iit I't .i;r ,i”(i _;ih i-. I..| llm-ti^li iii tin uim 

• in . Ml). Ml a • I. [ii MM 111. .1 .ii i_;i i-'iiital a a M\ in :i.' 11 i I in* m. !!'> 11. 

'•lint IM.I } 1 .till 11 '• 'ii.nji am i 

Production and Introduction of the Hot Gases li, I'lm [.i.pn i 
1 1. 'll . 'I t ii.' I 1 w 111 n . t MI t' 'I 1 'm . • III- m’ ! 1/' I in I n r- < 1 i n^ I mi . ,t < 
l»M‘ I in 1 h [i_f I !m "11 j ‘j il \ I -1 i M 1 1 i - " -I II im .! 1 i hi." ! . M ! n i \ • ! V 11. ai i a 

••]"•( lai til. j.Lii'' 1 ml Ml ""11.' - .1 . w I'l. I I in • m|.1. n . <1 1 1 I li- \ 



ai. a \ a :1 't* at i -ii |l|i n nf! \ ' i ijh i • m | •< i n u n 11' ■ ’ 1 ! - i n j.. i ,i 1 n 11 
m I at. - i "h ' "iMj'l't ' "ihl 'll"' i"i( - t I n.'l i ' . In ^}i n. [,. i mi' "I I ii. 

^r;ivM ^ l.< iii^ lilt" iiiiin.'liali' i"iif,n'i nr.ii . . .(I-I I It't n III 

Wltli.'llt I'l I! "1 il.im.mM ill,' l‘|."li III. M." • , 1 ). Ijij'.il witii M.i . . 
jil MS 1 "||"I\ M\|...". li I" tin- In n - I n i r.. 1 -ii n - I 1 11 t III 'n a\ a In 11 'a 
il(ili"att"n "f tlf liM.iI all'! Iii.:li' I - \ an.'i .at 1 • [nniJ.' an olilainwl 

rnt till" jiiil ['""M I ii' hi]' .. t "I ) //' l - I ,if < <1 In. ;i m i, am 

"I ni)iii|.!(•""• <1 .111 / Inmi til- l.ih ' 1 !!•• :^’.a • .an .iia\'.ii )n<m < In- 

miat< / al-iii^ n.illi ii"*<l "as tn.iii tin )>iinn iliaiirn-l tin tW" ai<’ 
ini\Mil witli tin* cnmiin <1 .ur .iinl tin nijxiun n i'lnwii jntir tin- 
drum it ai;aiii"l the "tr-ain "f t'n-li iii'-nt lail'-iial i'llliii;^' fi"m tin- 
supl'K li"jij"'i '/ In imaii" "f (Im .ni .mj'nn nt if n ['"‘-ihl- t.i h ^ 
f}|i' (Mmj'Mi.il 111 t "1 tliM :^M •* " at iij\ .iM-ind ti:„'un- i'\ i/\)h:^ tin 

’ NI .]!• I \ I’l'-if.i, jiiinj'l,''! Mh l'■‘■,,l^ .ill 1 \ I; ill., n,. a' -.I hiviii.’ I’taa 

('ll UiT)fl < .‘.ait.i.-r ,(.n Sn.v. It i:i>' mmI * ’ . 1 . im,^’ \ j.j' i- -* a l«i i li- 11 n [. .n n'. i| 

pn«« ••• - I'.'-i liii \\ l'‘. )''r'"ii !■ li- W .'1').. liii -1 ia--M 10 

voi. II 7 
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j u' iji< ( 111 ' ii I ;ni' I h' .1 i li»\\ t' I [ >.i "• 111 f I >11 It I !ic •j’l ;il »• "ii 1 \ t lj;it i pl.'t lit it V 

((| ,111 h' ' - ' .11 \ I' M -III j<!> 1 > I ' iIhIjII )' 'll 

Ifi I Im 1,1. , I w ill. N I il ill I nl I i,. . Ill t- III .'t ;:,I'> ' .1 -lilt .I'l* 

III, Mii'.in- I ' . liij.|,.Vi 'I 11 |.>;i ' 1'.''.. t , ||.| I- [.M-lii >1 thi.iUL'ii .'11 MM lilini 

IimI. M, iIm I.IM 1 .V ,11 . , IIm ■!• ll M . li Mill,. I, IM'I I uniklli:; 

Itl'll. .1 I . - I ll Ml]" 1 1 I 11) . Ill i I 


Arran^^oinent and Design of the Cells, TIm' ni.ih n.il (" !).> lim-d 

i,i 11' I ll I "ii:^di ,1 li"[>j>''i ml" ill'- ' "Ml' .11 I j I Hill ll' ii'l 11 "III w ll* II'il !■' 

I* <i mill"i ml \ ml" t Ilf iimII\ 1,1 iiaI '•fi 1 m l.\ in.-.iir. .>1 sj m i ,il .mImi'. fU and 

"I I ml ap|,l lain-' • 'I’Im- i-cl is m;, \ In- "f \ ;u i"im mImI j ndniif iim"Iis, and 

''i/,fM ar, "I diim t 1 I Im ] .a 1 1 n-n Im cli.u ,n I i-i n'l;( - "1 t !m mat ,'i la! t" Im 

1 11 'at' d. I'll I till III" 'I ^ffM 1 . 1 1 a 11 a n'_[,'m, nt and di-''m n m as l"l 1"\\ m 
I ll I In III • I m!i"I I Ml ri n 'll "1 t Im ,ii mil I In f- l N ai ,■ l"i nmd li\ si\ shr.'i 
li"ii *li\i-a"ir, aii.im,;.,! i.nli.dlv i"inid I Im ,i\|m "I tim 'liuin nliilf m 
I Im im \ I Ml ( 1 1 . Ml (lifMi , < ll-, .Mr t m I In 1 . (i \ i‘l<•d 1 1 \ ,( n 'iml 'f i "I < "ii 






ff lit I m ciirlfM lilt '1 Mina Ilf I di \ iMiciiM \\ lim ll ai f 1 III ( Imi Mul,di\ id, d ml" 
st ill Mtiiallf I fils li\ ia,!i.i I mIiim I II "ll st I ijiM (Im I" i. 

Ill lliH v\a\ ill,' m,U''ii.il |M diMliilmlMl iiiiiliTmU "\fi tim wlmlf 
Mf<-li"n llifdium diiiiim iIm i-'V "hit icii, a nd <\ lat^- Minl.Kr m n\ 
|,"Sfd I" tli,‘ afti"n tlif Mtirani :;.im. m i-’in t Int,'A'HI w lifii thf 
di uiii fontaiiiM a hi i;f fliai if t !m In- mlit "I tim Ia_\ fm m (In' imin nliial 
fflls "V,'i till' wlmlf Ifii^lli (In- dnini ran "nl_\ la- i\ .Miiiail 'I'lmM,- 
nmiMt Mill far,"M "f llm j'aHi<'l''M imt ■^ui'jfct In tlir du'-i’t aft!"li "t tin? 
MaMfM Im (,n thf hfiilfd lien plat'M wluif lln'\ lafotitf hfutfi Uji and 
jir'iiimti'di \ ln^ Wlmii <li\ llm iii.ittiial i"liM "U( at tin- l"Ufi rinl 
ot' til,' diiim into a lmj'|mi .iinl m f"n\f\fd I" Hm ilfMt mat mil Iw any 
rffOf ni''fd f"ii\ '■) oi Mysirm 

Dust Formation and Separation. In f"im''jiifn,.• ,4 tim slmit 

di"j) 111 thf Mtiiall Cflls th,' ^"|■|ll.•l( i"ii (IiimI m iflatiVrly Mijiall 
harm- diuni^^ I'lantM |,'i inatfualM ira'lily fallmii (•> {»>\\*lfr Much 
aM lllln"^l'*Im hlaMt Imiiacf ''lai^^M .tc lia\*' the ntuiii nliaimnl 
arraiiffl a-^ a largt* 'IiimI I'lianihn j'nwnl*',! with du'^l ratnln'i’s and 
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1 . .! It I will, r I 1 ' >1 I,' ' III* I I I ” I I I n ^ ■ M • I I -'I 1 \ .-H r. V , I I ,1. II, I , 11 , I,, ,| 

luMi.'d u '|\ iIh of 'Ip Ip'I l>in. \- ii’.i ‘ll.cl-d 1.^ 

V. .| 111 oi I "P't li. i| h. I N 1 III \'\ 11 li I i< 'll I.. t u ' ■ II (li'- 1 ■ 'll. r. ;iiid t li-' 

■'I r oi)o I iin h 11 !•_; 11 I. '■ > ' I'll'd I.. I' ' [' 'lid v. 11 li I lu I (il ii 1 .'^1 ii< ♦ till’ 

diiiiii I- .ill.. iiini'’t I .■ ,iil\ i.'idt'd l<\ tli. uiiii'.i ini', di’O I d-iiti d 

lii;il' I mI tin w ”! L hd' d 11. l ■ il ili^' f li-' dm in i • \ ct \ dl;_dif 

( “) '» 111’ ;n’<..idiii^ to ih. ■ /. I 

Space Required, 'lin dmiu' .im ma’it m fom ,, 1 ' i-jj 1 ., 
I .’1 iiM'li'' I'-oi'' 1 to It J iM-'i-' \'k idt and I- I t'« 1-Mi'tM'. Ill 
li.-i^di! I !•.' I'lnkwoik ,1 hi'-n ii I • I'. :d-oii! 7 <t t.. |(t 0 (ultj*’ iin'ti'’-. 

'I’ll*- hn ]'].!''- '•an '>» d''i'j!''d )oi .t!l Ivind'- oi luids |)\ nn-Jiii-. 

of fh.’ . \ jit I I 111' lit 1 v’.ilioh lii.i I lit ;i in-< I It'. M'ltl'j iV i’i'lli'l .'ll lliPil 

ilf. I ih'dilt liink \^o:k' in 1.1'■ 1 .dd*- M.uk It is [losvjl,],- f,, 

tfst tin- ,ij'[.|t,iin < ■' I"! a in w kiinl <<f nMt''ii.i) t't lif dimd 

oil a laii.'' j.r,n'n.d 'lal. !i.|’oi. »oinj.lt I nui of tin- itciual jtlaiil 

Kt^ld to tfii of iImiiii diV'’!"- '<f wlii'di .alHtijt loiji ai •• -li 1 tald*- 

foi op- lai-jie 11 in_^' .ll- In.nlf l.\ llii'- tlini d'In- no'.| o| (Insp loiji 
N.irifs litiuifii liMMiti to JJtMio \1 *’\tlusj\p o| cons'-v ui;,' 

* 1 ! \I• k d » \ 1 r:I i"ii' - s If !i v n >• a- m 'iI ii 1 ne in if< nal • ha'- •_ |a'a • <1 I ti.O in 
Is l>\ inr t!i. i" t 



|(K) imiQlT.TTi5« AKI) imiQlirPTiNd. 

jind which an* not jiroviihd }>y this lit in'xropt 

iiti'h'r \'iv ‘’xci [itional cifciiiij'.tainT'. 

Distribution and Application of the Moller <fe Pfeifer Drum 

Dryer' hi\»ts nf this a|'[iMi\'d svst<in hav<‘ Ifcii Mipphc.l to 
Imii'ih'l installations in Kiiiojic and o\cisra naniliic-. For 
a foiic iiitii iIm'V iia\'' louiuj apjiliration m the rciitcnl and allied 
indijslIK s, and u|' late V'ais havr also Ix-i ii apjdn-il ft (m[ 1|, nt ly in 
iiiannic wni-ks, <‘h<'iiii(al \V'>rk.s, salt and other mines, nietallui'i^ieal 
vvoj ks, and so on 

Till s I \ <• |ni t lif ihynm' o) lini< s(,,iii , rh.dk. dial t. (Tin , i'll 111, cniH i-iit lal* 

Sind. ITist hull li-" sl.iu'. "'■! I . Ill-'III sliiii,.-, I),il|\ll<', .iluijillillUJl liNdl.itr, 

|iii;i|es, siijii I |.|in l<•^, I pIm'- [ill lie lit liiiir, l.uiir a.i^l f, li.i^ic 'I.il', n\ ii.ili lli'h, 

III. k " > 'I'' I|"I n, d« liMs, In I Dllrs, e O I Kill, lie 1-1 lli,u;ni 'l.l. luii*' sll|d'_re. |k 'I l "111 IN 

« Itlnl (de. riilllMH III d( , j III < n d, si I I |i d « <I.11 si Hie •, i | Tr. ,t n I ll I h 1 1- I'l 1| I tl' I I < 
litoU U I o I Is, I I 1 |P]|| I MO /me Ml liile ( I hiln lilulr I Itll le. II'' I, ll \ l\ i il i d IjiO 111 

|i \ nies Ml I III I [ill Ml I ^ ( \ . I Km|i1_’s II l.,|lll dull Ir \ I ■ , < ► > I, 11 lit S'. Mil 

'The latest, apjiliealion is at the l\on!es.hii( t. |oi (hr ohjMls of 
hi i.jnet I lii^ lleie a eelldiWim dllllii dllos .■lOOII k^s n| mols| 
hiHiil |i\ mI'-s daily, ol whieh iiioie will hr said in ihe drsi i ij a |, .n n| 
(he Ku|||Mslilllle htl(|mtlll|M plant, wlllell will In ^l\r|l lalrl 

Example of a Moller & Pfeifer Drying Plant with Pre¬ 
liminary Crushing (lii^s hi and 17 | I'he ai Iaii;,;( Ml* III s'i \-s Tmi- 
dl) 'inu lo.OtM) Kms linirstone eontainini; d io pn eml uat'i lioinh, 
and the ilhistiatioiis aiw srlf-e\[danat<iry d’he lau matenal, whudi 
IS paitl\ in laiLte lumps, is deli\ered h\ an oNrihe.ad w;p\ lo the 
upj'ei- plalloim and disehai^ed into a laii^e hin aiian^ed ahove 
liea\v ilolihle roll enjs)ir|s 'I’liese crush ihe matell.ll to ihe si/e of 
nuts and then .allow il, to fall into the siippU Imppeis of two drum 
drveis At the otilf.ill end of the ilium is situated .in asiaunling 
ladleetiiie wotm, whieh con\e\s the tilled matenal into an idcvatoi- 
pit, wheiii-c It IS hfti'd io the (op .storey of (he rou;^di mill. The 
exhaust IS led tlnoueh ehannels to tlie (all (dnmne\s m tlu‘ iiglit 
galde end of the Imilding. Power for the whole ei iishine and di \ ing 
pl.aiit IS ohtained fiom a eomiiion m.aiii .shaft on the inside o| the 
wall in wliieh the iliimnevs .aie lanll 

OTHER DRYING APPLIANCES 

Of (he lem.atnui^ appliances wlmdi ran he eonsideied as useful 
fur llie diMiig of elude materials used in tiie m.inufaeture of metal* 
‘ Po'iM llir til Ill’s ou.tlo^'uc Ml vlnim di \ iiij.; pluit.* 
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lur^icnl brifiucttcH or agf'loinenitc.s, tins f(ilN)wing may be coiiHiilered 
lioro; — 

Zeitzer Eisengiesserei Patent Drying Drum.— This apparatus, 
primarily intemlrd for tlm drying of pit coal, is dc.scribod in didail 
(p, iH ft Ht'tj.) and illustrated (tigs, ‘io and liii) in \ol. 1. of Ibis 

Wk. 

Feliner & Ziegler’s Drying Drum (Frankfurt a. M.).—This dryer 
has been widely used in tin; cement and allieil industries for several 
years, and is also used for drying pit coal for the agglomeration plants 
built by this linn. 

d'ho Shaft Dryer of Thomas A. Edison (New Jersey, U..S.A.; 
D.H.r. I0.‘b.*i(!4) i.s intende<l specially fur pulverised small ores lifted 
l)y a conveyor to tbe upper opening of tbe drying shaft and allowed 
to trickh^ <lowj) tnclintMl distributing plalrs, which divide tbe material 
into a miinber of tine streams. ’Plie drying shaft is situate<l close to 
the tire-grate of a boiler. Air. Iieati'd by blowing through a system 
of pipes in the grate, is mixo<l with tbe tire gases, and introduced into 
the drying shaft and through pipes by means of an exliauster. IhTO 
it moves in the opjiosite direction to the mati'rial to he dried, which 
is ultimately caught in a hoj)per at the iiottcm. 

The Shaft Dryer of Q. Orondal, Stockholm, is \ery similar to the 
above in many ways. Its application at the Keil Ironworks luis 
already been mentioned on p. dJ. 

The venous types of cliiiiuiel (lr\mg plaul'- arc ic"; Miilattle for tlie iliymg 
of raw material tliaii for hrupieltes, and .are t liei cfore dt'sei ilx’d in Sct lion \ 

11. Moistening. 

The mixing of argillaceous ores with water, dealt with on p 32, is 
ettecteil by hand in exactly the same way as ordinary bricks are made, 
otherwise it is very .seldom necessary to moisten tlm raw material 
with water, and when necessity arises the operation is carried out 
either with a watering-can or a spray attached to a water-pipe. The 
raw material can be moistened with otlier materials in exactly the 
wiiue way. 

U a thorough iidiuixture with tlie lupiid Ls nHpunsl, tlie riMpiisite (juaiitity 
is added to the material to be sprinkled in a suitable mixing appliance*-' 
Further information on tliia point i.s given below under D. 
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C. TRgATMEKT WITH STEAM UNDER PRESSURE. 

Ill (In* iM-i'jUi-ttiii;; pinr.ss <.f ih,* Sroiui (|)t)rtiumhl 

(()|i. I)l-K a |»r«-liinniary (iim( hi«*nl uuli i‘vsuj«* slrain is ujniri 

Ukrii with tlh* <il»!»*ot of ojH'niii;,^ m* llu* ; 4 i'anuhih’<l hhist furiuw* •'la;; 
nml oonvortiii;; it into .’i crinnit liki* pnw.Ifi hiiMliii;; iiction. 

K<)r till'' jnir]H).s»* tin* sn callr*! •'l.ikiui; «li um of tin* sluijM* aixi anaiio** 
iiU'iit sliowii in tin* illustrations <if a .'''••oria lai<|n**tii'fa(’t«>iy is rrju’o 
ilncinl in the s(s*tion on ('oiuph ti* Ihi'jnoltc Plants 

Sfi’lioM \ <l»‘aK with iIm* li'ivnuHiil of 1>1 «h Ivs with hii:li piossin«• 

-(fam foi the jao.a's-' of h ir<l«iiniu'. aii upnati.in math nioit* ln-i|iifiitly 
r.inii'ii out 

D. MIXING THE BRIQUETTING MATERIAL. 

Tilt* a|i|)lia:ii**’s m ;;t'ii*ial nso in (ho la tl ini; <)1 pit I'oals lot 
tin* mixiii); of coal smalls with solul tiiciv jiowrinj pitch or hoi liipiiil 
M»ft pilch, cti'. .ire also ns<«l lot tin- intimate miMiio of the various 
tim* «*res with one .inother <*r with on** or s.weial himlin;; imil'iials 
or c;itnl\ti<' agents 

1’llls a]»J>lies uIkA*- ;il| to iniMli;^' Wolllis. into \\lin*h (lie \aiioiH 
inateiials are intnslue.‘»i from st.uaee hopjHis h\ tjM*;»hs of rotatin;; 
>list riiait me lahh-s .-umI sciapejs The spnal oi w mos oi the woini 
then Ihorouohl\ mix tie* mat* n.il ami .H the s.ine- time e<ai\ey it to 

the ilischaree opeliitie .'siiell appliances aie ll|l|s( laterl in tl^TK. t,*>, 2I, 

ti-, ti.’i, '17. iimi l.’s Ip-l ot \ o! I 

I'mler ciTl.im c<.mlitmiis lie mixiit;; .app!innc. >. toi Ii<|ui(l soft 
pit<’h ami tin* .steam knc.-nleis or stirrcis. (jescril-eil ami illnstralcrl on 
pp. 7<S-7J( jiml p. 102, can also he a[iplie(| A imu’hine of flifl'erent 
con.striiction is the 

Mixing or Preparation Machine of Brilck, Kretschel & Co 

Thi.s machine (tie. IS), imnle hy P.nick Kietsehel A: (.’o Osnahnick. 
for the bri<pn*ttine of oies and the like hy l>r Schumachers older 
niothmh* is exactly siniilur in princijde hut much more strongly hiiili 
than their so-called prepaiution mncliine, intimliic* d earliei for tin* 
priKluction of linie-sandstones 

The bri-jiiettin;; mat<Tial to be mixed is ;;eiieially lifte<l to tin* top 
storey of the fa<’tory by means of an eh'vator, whence it falls inb> a 
charging hopper arranged iniiiieiliately above the mixing machine, 

' SfC p. el tftf. alwive. 



imKjUETTES AND hHKJUEmi^O. 
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wliicli i.s wimowlial pwir-shii|) 0 (] in sc'ction. The casing consists of a 
caslaron cover and two I'lni-plates, Up to just alxivo the half-way 
line (lie eovei' is doulile, forming a hollow space surrounding the bottom 
and the lower half of the side walls of the mixing chamber. This 
space is steam heated to prevent cooling of the brii|Uetting material 
during mixing. The .steam space has a capacity of 2H4 litres, and at 
the llseder Ilntte is filled with live steam at atms. (above l.’{7' C.), 
while at the Kiaiigshiitte the pressure is above fi atms., or 164° C. 
'file steam is allowed to condense in the jacket, and the condensed 



water outflow regulated by means of a ,steam-trap. A manometer and 
a .safety-valve arc connected to the steam apace, which is also covered 
with felt to prevent lo.ss ly radiation. 

The mixing space has a capacity of 5600 litres. Each end plate 
carrie.s two stulKng-lroxes, through which are carried the shafts of the 
mixing wings. T’heir bearings are situated outside the mixing chanitx'r; 
thrust Iwaringa are fixed to the driving aide in order to take up the 
pressure of material on the wings. Each .shaft carrier two mixing 
wings in the form of a single steel ca.sting, and by this means a thorough 
agitation and kneading of the material is etlected. The shafts are 
driven at a speed of 4 revolutions per minute by means of a three- 
pha.se motor with belt transmbssion to a countershaft fitted with 
gear-wheels. 






PREPARATIrtK OP tllK HrtKJtTETrtSa MATERIAt. 


fOS 

As 4 result uf the stesdy frii'tion U'tweoii the hrii|uettiujj inAt 4 >rial 
aii.l the walls of the inixiiie elminU'i', the wear aixl tear is nalunilly 
\ery'Treat. I he side walls are iiuvst atCeeteil, and in nrder tn hinder 
this wear they are eoxeissl with an irnii plate I ein Ihiek, which has 
to be rcnewtsl (at the llsisler Unite, for example) after four or (he 
mouths. 

Water Supply.— In some eases the briipiettinj; material has to Is' 
brought up to its pro|>er nmisture content in the inixino machine 

At the Ilseder liutts'* stoam is blown into tin* mixine machine at 
the ... operations In this way. in addition to the intro¬ 

duction of moisture, the mati'rial was warmed u)) in a very convenient 
inanui'r. but the reoulation of the moisture content was ditlienit 'I'his 
led to the intriHluetion of water fouii an elevateil tank lhrou;,di two 
[S'rforated pipes situat.sl paiallcl to (he longitudinal axis of the 
machine, an arrangement which distributes water uniformly over the 
material, and has provid <|nitc suisssaful. Kroni time to time the 
attendant taki's sampl' S, and d'-termines tlm is)ins'tness of thi' moisture 
content by the led .if the m.iteiial. 'I'his should Is'sutlieiently ]>las(ii‘ 
to permit of easy balline up in the hands. 

•Mixins; is e.arriisl out continuously, and in order to attain a uniform 
produet so far as is |Hissil)le. .'i sullicient .pnnitity of mab'rial is always 
kept in the hopper for one cliarjTi' 'I bis is diawn otl' into (he mixiii'T 
•hamlsu'. when it can Is; thoroiichly w.irked up and mixed with the 
lecc.ssary .|uanlitv of waO-r in 1.') to tIO minutes. In the Isittom is a 
lisehartte (ipenini; clo.sed by means of a strono cast-iron cover. When 
nixi'd the material is removed anil eonvi yed to the ehareinji hoppers 
if the briipii'tte pres.ses. 

Mixinif machines of this type are aiijilied to the briipiettinji of ores 
.nd similar products at the Ilseder Hutto, the Kiiniftshutte in Upper 
lileaia, and other places, and are reipiired to mix - 

(I) At the Ilseder llntte: 2 waojions argilla<;eous ores, I wajigon 
washcil sand, 1 wacfioii roll cinder, basic slag wash', and 
occasionally anthracite smalls. 

f2) At the Kbnigsliuttc dried purple ore, wet purple ore, ipiick- 
lime, and ground .sand, with occasional Hue dust rich in iron 
and 'Sweilish ore concentrates. 

In the preparation of lime sandstones, unslaked lime (ipiicklime) 

! mixed with sand in tlie mixing machine, when the lime obtains the 


AccenlinK to a teat maile by Fulda. 
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wntcr nccoRsjiry fur iU liyilralimi friim the sand,* Siniultuicou.sly, 
clieinicnl iictidii (nki's placi' under tlie iiiHiienee of the lieut derived 
|Jartly from tlie .slakinj; and partly from tlie heat of tlie jaeket, and 
the material hi'come.s njiich more pla.stie and eompre.ssihle. The .sand, 
however, always has loo low a moisture eontent (hy o |>er rent, at the 
outside) to completely .slake the lime, and the necessary additional 
amount of water must he mided hy the wajrkman in the aI)ove or some 
other similar way. 

In order to obtain a uniform mixing ratio <if lime and sand the 
whole (juantity of one charge must lx; added and removed from tin' 
mixer at one time. 

' Hkikiii),'|■elilels in llic Jilem-plien i.f .la iMiti nater lij liK) parlK lime (('ii(l)tii 
ferni cnleiiini liyilniU' (l.'alOU).), vntli tli,. .levelnpnienl ,.f .i e.msiiler.il.le .|n.iiilit_v nf 



SWTIOX V, 


COMPRESSION AND SUBSEQUENT TREATMENT OF 
BRIQUETTES FOR SMELTING AND FUSION. 

A, PRESSING THE BRIQUETTING MATERIAL 

1 1'has )><• ii iai*] iiiSi-itmii II) that apait fmin siiii|>h‘ 

haml iii'nil.lm^, thr hriijUt ifni;^ tnal**nal is sul^jrrtcil to low. mm «lnjtii. 
or lii;^h j>n“s>'ur*‘s. acconlino t«» its i'"Mij)o>.i(ii.n jtjoju Mirs ami thi- i*- 
<jnironM*ii(s of tho Mi'-tlioil chosrti In sunn' casi-s it m iii r.-ssai v to 
finish off at a \ ,*ry j'n*ssiiri‘ 

I. Compression with Low or Medium Pressures. 

I*y this im*th<Hl il i.s onis jM.s*,il)h' to jumlnis- lou^'h lairks adlj- riM;^ 
to^<'lh«*r so s]i;;htlv tliat lln*\ <aii hr lii<»hrii in tlx- hand d'lhW only 
attain thnr full sti< n;;th hy hiirnin;^ at a \ri \ In^di t« ni)«rial iirr 

With Vi'iy moist arxilhu’rwus orr«. th»' Il'Ttri n.|.4- ju.ss with 
cutting apjiham'rs. siniiiar to tliat drsriihrd on ji i>tth f! '"j ol \’ol. 1. 
foi tlir production of brown Cfinl, wrl-prrsHrd hhs'ks. ami loam hriidsH, 
can Ik? appli(‘d with ailvantam* For loss plaslir materials, liow<'vrr. 
drop-.shimp projvsrs and oIIht hnck-makin;; pn*ssr4 ar*- much mori* 
suitable and more trr-pioiitly rmployrd 

One of tlie most widely used dio]) htanijt pressra is tin* 

Dorsten Drop Press (Brick Press). fi<;s. I!i ami 20 
The up[>«‘r axle restiii;; in three Ixsarin^^s on the upri;,ditM of the 
press l)ody carries three eaiiiH which raise and allow tlie drop Mainp, 
weighing about 400 kgs., to fall three times for each n-voliition 
Tlie cams are not of erpial si/e. that the three lifts an ilitreirnt. 
First, the loose material from the charging hlmft pn-shni into the 
mould IhiIow hy a light blow, iiiimtsliately Afh rwanlH tin- charging 
slide returns, and the stamp falls iifKin the iiiaterial twice from a height 

I<»7 

















ui auuuL lou lum. ann oneots nunpn^ssion. AfU'r tho tliini I.low an 
(-•levator Mituatrd in the lower jHirt of tin* press lifts the hrick (nit of 
the inotiKl to the level ot (he table, and the iiio\eimeit (»f (||,. tilled 
with fresh material, pushes the brick forward ic.ndy for removal, which 
is etfecteti after the tirst blow. 

lo taciiitate the removal nf the bneks the stamps and moulds an' 
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lieak’d by iiieiuia of stmini. 'I’liu iiiooMh ari' lim il wiUi letn wnbli! ski-l 
plates perforated witli line boles to faeililate the cseais- of air from the 
presstsl material. ^ 

At 3)) tod!) levolutioiis of Ibe abaft inr miiuile tlie output of a 
press amounts to aiwut 2100 (o 2300 brieks pm- lioui. while tin- |H,wer 
eoiisumptioii is oiven as 3 4 II I'. I)isiidvaiiUee is oei-fisi.m.-d by the 
rapid wear of the mould walls, re-sulliiijr in the edfjes of the briek not 
being .strongly pressed. 'I'liis gives rise to eriimbling in the subse'inent 
handling and use of the bricks. 


Ajipliaifiim io Orr Iiri<jni'lthi<j.— \ho\) prt-KHes of the Dorsten or 
Hiinllar hik-Ii um tin* (Jnnnlul (h^. 21), are UHed, more especinlly in 
Swrden, for compresNiri^ itiolst ma^OH.*tie concentniU'.s or purple ore.s 
priijf to Hul)Mt'(ni<*nt Hint»-‘riii<; m (Jriuulul channel furnacrs. 

[•'or furtlier infonnalion tlie isection on ‘‘('oiiiplete Bri(|uettinj^ 

IMiitits.’' 'I’lie cxpi'HiMiee j'ainu'l willi drop presses and SuteljU’e prowseis at the 
llelMtiii'lxtrt'laiijuctte workfi in corMtimiiicatCMl below in the flescriplion of the 
latter lyj»e of presM, 

II. Compression with Medium or High Pressures. 

Tlic otmeral object in tlm conversion of tlio material into bri(|iiettes 
of sullici('jit stien;;th for .smeltinjr or other tr(‘atmeiit. For thi.s purpose 
a medium pn*ssure of a f<‘\v humlred atmospheres to a hi;^di pn-ssure of 
about 7()lt atmosphen-M i.s rejpnred, aeeordiiii,' to the uature.s of the 
material and of the l>oii(l 

For a eel tain bri»|Uettine materia! and metliod it is most important 
to fix the most favtuiralih' eonipre.ssion pressure, that i.s, to tix a relation 
between tln^ pressure applied in the mould and the decree of eompres- 
sion of tin* bri<|uetU‘ olitaim-d. 

hi this direetion typical experiments liave been earried out by^e 
llsislpr Unite with the testing press deseiihed on p Id rl .-^nj aiw 
iilustratiMl in li;; I. 'I'he ma^niitude of the pressun^ applied was roatl 
olV on a manometer; the pressed IdcK’ks were cylindiiea!, so that their 
volumes eouhl be (!om[»an‘<l simply by mensurinj' their liei^jlits with a 
ealiper square, d’he clay content of the on^s served as bindin;^ inab-rial. 

The results of the (‘xperimeiits an* summarised in the compression 
curves shown in tig. 22, from wliich it appears that the l)eHt pre.ssure is 
300 atmosphere.s, since high pressures only sliglitly incimse tln^ volume 
weights of the l>ri((Uettes. Consequently the briquette presses are 
built to work at this pressure. 

The Nariatioii in the position of the two curves \utli regard to volume is 
ooeHsioned b}' tiie fact that the two mivlnrcs contained ditterent amounts of 
moisture. \ well-moistiaicd material [tosse.sses a has volume \sei;flil oruu^courit 
of its contoiit of water, j^l falls looser into tlie mould, and permits of a more 
jHaverful compression than a <lry material, wliieli lies deusely iu the mould 
after tilling. 

'I'he nnIioIo of the briquette pre.sses considereil in this connection 
are pressure operated, and generally s|M*aking. tlie remarks made witli 
regard to coal-briquette presses ^\'ol. I. p. 112 ct st’q.) apply equally 
well hero. 



In addition to thf bri.)Utttino of pit coala th.-yaro iwiHially npplii-d 
to tlie |)r.idu.tion of ar^dlbu-L-oii.s diale Inu ks. slao li!i«'ks, liino Miid 
stones, and other arlitieial stones, mi,I. with the ese,.ption of .‘oy ia.ll 
pi-,'s,v H an,I the horizontal pr,'.s,ses ,|, serils-,l iK'h.w, th,'y ar,' all v,-rtie«l 
pr,-.ss,-s, with single or ,lonhle aetii.o conipr,',ssi,,n. an,l with or without 
r<‘voKino tables. 'r,,oi:l,'-joint pu'sses are als,, n,se,l. 

Horizontal Press by Brtick, KreUchel & Co. dies. Lh'i-o;), This 

hori/.ontal press, hiiilt hy lirnck, Kretsehel to of Dsnahniek, 
was intr,i,hi,'i<l into the hii,k niakino iinlnstiv in IMTI hy 1'. W, 



lairiimnn. 1. o. Osnahrilck an,I now of Ih rlin, th,' inventor of hiiildiiifz 
hl,K'ks mad,’ from oraniilat,’,! hhist-fnrna,-,' slaj; and lime. .Since then 
liuinlroils of machines has,' Is'eii d.'liv.T.'d to fifty hlast-fiirnace 
plants in and ,mt of tiermany almost solely f,,r the ]ir,sliiction of sla^; 
stones. 

All the.se, press,pr<Kluce lar«,' .piantities of stone hhsiks for all 
kinds of hiiildino purim.ses. for front and hack walls, foundations for 
h.-avy machiiier.v, chimncy.s, an,l so on. In Itsitll the constnn-tion of 
the pre.ss was consi.lerahly stri'n^thi nisl and alter.-,I so as to Is- sniUhle 
for workino up the very ,litfurent conslitiienis of liine-sandstoncs. 
Since 1900 over fifty machines have Isien constructed for liinc-sanii- 
stone faidories. A few jn-ars ag,) the strength was further increased 




to adapt tin; iiia(diiiie to oro tjri(|U( ttino, aiid t)if prestos arc now l)uilt 
in thicc .sizes, wcioliino alxml 'idiiO, 10,(IPO, and 2'2,000 k^s respectively 
IV)r llje various purposes 

Tliis press diflc-rs consideralily Ifoni all others with leoard to the 
iiielhod of operation, sinei' the p!e.s.snre is not applied at rieht ancle,s 
to Die liioad laces (2.i, 12 cm, in (leriiiaii hneks) hnt at riclit aiicle.s 
to the narrow lares (2.”) ■ (i .'i eni ). Anionc otlier ,id\antace.s for 
Iniildinc purposes, this I'nsiires that the hrieks aie all of the .same 
heiclit, thus |l|■evetlt inc iriecijlarities in the hia'i/.oiital laver of 
a wall. 

It will he best, seen from the plan tfiy 2.’1) that the jness operates 
an inner and outer .stamp </, and i/., which mo\ e t,.wards each other 


/ SO 



- .--f 


Kill. ! l.■ll/oll(.^l I'lfvs 1,_\ r,i i|. K Kills, 11,-I i\>. 1*! in 

duriiic pre.ssinc, and exert a doiihle sideil piessiire on the mater'iiil 
between (hern. 

Ih'ive is elleeled by bell trvinsmissiori 'I’lie press dr i\iriy-shaft 
carries a fast-arrd-loose pulley, by means of uhieh the pre.s.s can be 
put in arrd oirt ol ai'tiori very rapntly. I!y iiieuris of two pair's of .spiir- 
wheols the power- rs tr'ansrriitteil to a .simjtle er'arik-shaft h. r-riririing 
at 20 24 r'e\obit ions per', ririnnte 'I'lie inner .stump ,/, Is si'i'cw ed to a 
er'oss-head set in motion b.\' a eonneetinc-r-od fiorn the erank-shaft. 
'I'lie outer' stam|) <1, is i'orisider'ab|\ shorter' than the irrrnr orre, arrd 
is (ixerl to the heail , ol the srrr'r'onriiline fr-arne <' 

Kor'ward nrotiorr of the outer' starrrp irrto (he rnoirld is ohtairied l,v 
two pairs of eeeenlrii's ke.\ed to the erarik-sliaft ort hoth side.s of eaelt 
hall of the tVarne I'iaeh eeeerrtiie piece str'ikes acairrst a luc </—a 
hall-moon-.shapisl piece of steel, W'hieh is not ijrrito ricidlv fixed to 






ititf fr*me iii i>nlfr to absorb sonu- of tho shook of Uio blow. H\ tlio 
pressure of the eccentric agtiiust the logs ilic siiiixoiiuling fisinc is 
so tiiove<J that it draws the stamp into the mould. The ii'tiirn of tliis 
stamp is effected by tlie action of the cross-bead on the framework. 
Towanls the end of its stnjke the eros.s-hea<l .strikes again.'t the dn«li- 
|K)t springs h on two bosses on the framework aiul removes thi- outer 
stamp from the mould, while the long inner slamii is still oarrriisl (>n 
its forwaid stn>ke and pushes the linished hriipiette out. The i-ceentrie 




Kl<». •!. — I’f'ick, Krtt‘K'lit'1 k . I'ri'Rs Frotit rufJf vi<'W i)i«i ri^'ht. 

pieces are so Mxed on the crank-shaft that they only press on the 
lugs, and again bring tin- outer stamp into the immlil when the inner 
stamp has roaclnsl its deael ]K)int rea«ly to h<;giii its l ompreasinii stroke. 
During the interval the mould is open for tlieMntnsluction of fresh 
briquetting material. 

A shaft, running jwvmrlcl to the length of the inachine i.s H<'t in 
motion from the craiik-.shaft by means of a pair of tswel-wheels 
This shaft operates the discharger by means of a double eatn. The 
disdmrger forces tlie briquette;, in ca.se it should arlhere to the press 
Stamp, ou to a band cmiveyor lea<ling from the press t-o the loading 
'waggons. The band is driven from a pulley on a shaft running tlie 
U. 



leiif'tli (»!' dll’ iimchiiic in ordi r to prevent the bi ii|uettin}> iimtcrit 
Ihmiio pushed out of the eljarj^iiig openiii}^ (lurin}( cotiipressioii th 
so-called seetor is pn)\iijed (lies 24 and 2')), It takes the form of i 
eylimiricul seetor oi)ened from th(! erank-sliaft i)y means of a iskI an( 
crank. Brii|Uidtino material can then fall from the downcomer int( 
till! mould. 'I'wo heavy weijjhts hear on eccentric pieces on the seeUx 
shaft and ean.se the sector to revolve until connection between mouir 




Fio. ‘ir». — Unii'k, front Hide, view from the left. 


and charging apparatus is broken and the matorial held tight while a 
firiipietto is compressed. 

'I'he press stamps are hollow. At the press head of the inner stamp 
(fig. 26) is titted an easily removable steel plate, fixed to the other end 
of tlio press stamp b\' means of a long bolt. Since the short stamp 
is not heated uji so much by friction as the inner stamp, special steam 
heating is pro\idcd to prevent adhesion of the briipietting material 
to parts which are otherwise cold tfift- 27). Steam (at IkS atmospheres) 
enters the .stamp through a rubber connection at the side, and is led 
ivs close as jxissiblo to the head by means of tlims. The condensed 
water is removed by means of a second rubber connection. 



—Ilii' fiDiil staiii|i iijjaiiist u caat if<in plali', tlio 

s<(-callt*J hri-akaj^i' plali'. al the ln-ail of tin* fraiiu'woik When (<h) 



Kl., - Inner Ht.mip ■ I III. I.ii.)/|ir. leij.KilieliimUe.-li.iii. 



Ki... 2".- Uiite'r htaiiti* ..f tliA long |>rn*]*. Seellon 


hi»li a proHHure oxiata in (In* iiiould this pluU* friictiira.*- and protnclN 
the prcsH from greater damafjt*. 

The mould is held together by four atrmije bolts, which break and 



«nrvr tilt! HHiiitj purpose as the lireakage plate when too high a prcamii 
is gtiiiorated in the mould, 

\ laiHO in which throe of the Violts broke just under the nut arose at 
certain ore-briquetting works during the treatrocnt of too dry a materia 
The following eiilculatiou shows the prossuro ruling in the mould duric 
the fracture:— 


Section of broken bolts each of 3 3 cm. diam. 
The tensile strength of mild steel is 
'I'ho slie|igth of the liolts therefore 
These holts therefore lircak at . 


=« S t) sq. cms. 

4500 kgs. per sq. cm. 

- 38,2.50 kgs, or 38 ton; 
114 tons. 


The [iressure surface ( => briquette surface) of the front inserted plate througl 
which the pressure is exerted against the nuU is 20 x 12 = 240 sq. cm. Tie 
force of 114 tons acting on this surface works out at 478 kgs. per sq. cm. Sinci 
the pressure in the mould is practi(!ally the same in all directions, the pressuri 
ruling at the time of the breakage must have been about 478 kgs. per sq. cm. 
while the press was built for a normal proesurc of 300 kgs. jxer sq. cm. 

A stamp has an average life of four inonth.s, while the inserted 
plates have to l«! renewed every eight or fourteen days. They arc 
similar to those used in stone hriquettiiig. 

The following table gives inforuuitiou regarding weiglit, prie.e, 
pre.Hsure, power consumption, and output of th(> various lime-sand¬ 
stone and ore-bri(|uette presses; — 
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T'he pressure exerted by the lime-sand.stone press has proved to 
be sufficient for certain ore bri(piettes if removed from the mould by 
hand. The highly desirable automatic removal of the bricks, however, 
demands a higher pressure (300-400 kgs.) in the ore-briquette press, 
and this reiulera possible a diminution of the binding material used. 
Thus an economy in lalxmr and material is obtained. In the ordinary 
shape of brick the total pressure amounts to abont 100,000 kgs. 

Tl\e wear, which occurs almost exclusively in the moulds, varies 
very considei-ably with the various raw materials and the dependent 
methods of working. By using the renewable plates to Ite obtd^^ 




Yrom ftm coiistructoM, thts cotitM i>f rt*}>lAC<Mn><nt art* nol usiwlly moro 
thau 30 pf. ptT 1000 bricks. 

Tlie time occupied in cluuijfiii^ tlie mould i« Hlamt one luiur. The 
ore-briquette press has hnuid application on the larjfe Scale at the 
JDseder Hutte and the KOnijpdiiltte. 

Revolving Table Pros by Brikk, Kretachel A Co. (tige. 2 h and 20). 
—Like the previously deecribed machine, this press was first con¬ 
structed bj’ the Osnabrtick firm for the bri.juettinjr of lime-Htind- 
stoncH, for which purpsw; it was witlely used. In IIMW it wjis Imilf 
for tlie prtKluction of ore briquettes and stmiltir iiiatei ials under a 
double pressure of 12.'>.000 kp). It was provided with a .special 
discharfjiiijf pist*>n and a pncuiiiatic-liydniulic wifely applianee. 

The old linie-sandstone revolving table press (fig. 2fi) will first be 
described here. It works with a horizontal revolving table containing 
eight moulds, into which eight .stamps can lx* driven. 

Chanjht )/.—The briquetting inab-rial is wi-ajssl from the eylindrienl 
charging (mim (visible to the right) into the inonld lielow by meiiii.s 
of two wings on a vertical shaft. 'I’lie height of the eharge can 1 h> 
varitsl. and easily adapted therefore to the hriquetting material in use. 
By repeaU'd setting round of the press table (be ctiurge<l mould comes 
under the jut'ss plate of the upp<T abutment Isjited to tbo exceedingly 
massive cross-head, which is si-cured by strong tie-l>ai-s. 

Drive, nnd ('mnpivurnwi. —From the driving, shaft at tlie loft the 
poww is transmitted to the main crank-shaft by two pairs of toothed 
wheels. The crank 0 [)erat«s a beam below (not shown in the illustra¬ 
tion). which, during its motion, jiresses against a stamp situated Vadow 
the charged mould, raises the stamp into the mould from below, and 
compresses the charge against the up{>cr fixed pressure plate, 'I'lie pres¬ 
sure is therefore one sided. Unlike the long press, thi.s press exerts 
pressure at right angles to the broad faces (25 x 12 cm.) of the brick. 

Hemoval of Ihe BUkL —After each oompreasion the table ratates 
through 45°, the stamps glide by tiieana of rollers on a rising curve (us 
shown id fig. 28), and elevates Uie pressed blocks until they are pushed 
out of the moulds. The curve then falls again and the stamps glide 
back into the moulds, so that Ute latter can be refilled when it comes 


immediately under the feeding (lan. The setting round of the table 
i# eflected by means of peculiar iilots on the lower edge engaging 
.^'with a cam driven from the ntain shaft by. a pair of bevel-wheela 


^Tliis-drive serves at. the same tirte for moving the wings in the 
itharging box . and t^lt ■'^Vplvio^ fig. 28, to the right) in 






front of Iho f*‘<-<lin;; |kui. Tlii* IuIUt Iiru-ln s tin- vvnsti- lutiU rui! 
lying on tliH into a rl•movallIl' tH)\ at (lie 

The stttiii}) is pnividi ii with a sccnncl giiidr to jiri*votit its g*'ltiiig 
out of truth and daiuiioino tho (s>ni«'is. The moulds uro limsl with 
hnnlimtsl stfol plates, which cuti Is' turned four times after partial wear 
in onler to la> completely u-ssl up. 

Weight, price, [hiwer ixmsumption, and output of the simple lime- 
sandstone press can lie seen from the following tahle, vvhieh also 
eoiitains the eoi resjMiiiding information regaidiiig the new pneumatic 
hydraulic prc.sscs for ore hrii|UetteH, cti' — 
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To s|« cial order I he oM.-r pres^ ran lie supplied as a doiihle pre.ss 
for an output of 2()lMi nneUs pi-r hour Two l)||l•l^K insti-ad of one are 
proilticed at each ftliii of tle‘ ci niK.aiid hy this means consiileralile 
econoinie.s ean Is- elfeeted in iimlallation and rmiiiing eoals, e,specially 
for large outputs 

Modern Pneumatic-Hydraulic Revolving Table Press (tig 
— The ada[itatioti of this pre.ss foi the eoiisiderahly higher preSMire 
(see alsive talile) reijimed in tie maiiufiktnie of ort' hiiijnettes. ete., 
demanded a eoer(-s|«inding iiierease in strength of the eonsti uelion of 
the pre.ss, and the provision ol a h|HS-ial discharging apparatii.s eoimist- 
ing of a second piston, -\liovc all, s]>ccial safety'applianci-.s must he 
provided which were not ticcc-sarv in the older n volving talilc presH, 
■since tlie variations in pressure and tin; oM-rloading brought aUiut hy 
variations in tilling the moulds were sufiiciently compensated by the 
springing of thom- parts exerting the pcessiirc. 

Mc.asi-s llniek, Kretmdiel AT (Jompany have completely solveil the 
problem in <v simple and original manner liy means of their patent 
pneuinatic-hydraulie safety arrangement. 

Tlie principil arrangement can rejidily la; Hcen in tig. 2!). Tlie 
brick a to be conipreasetl is contained in one of the twelve (instead of 
sight as formerly') moulds in the revolving table l>, and is compressed 
by means of the piston <■ moved by means of the revolution of the crank 



'/ (iml thf r.usinr; of Um laigc i«*nni e ivvolviii^^r alwmt tlie { Th 
latf-r is n.,t ri^^i.lis to tl,.. frana- ,, of tl.o luo.sB, hut'is con 

n.ctcl «,tl, th,-piun^uT piston h moving in the Itvrlraulic cylinder 
turning oil imdi r a iinusuic of aiwut l.'h', atmospheres. Thi; 
invsHure i.s prudiierd and maintained hy means of compressed nitro.rm 
contained (he cylinder /, .similar to an ordinary carhonic ack 
cylimler, ol 4(1 litres capacity, ft can he hung to a wall or columi 
llic I'. CMS at a heiel.t of ahout 1 metre above the hydraulic 
cylinder, so that the nitrogen, uhich i.s lighter than the oil, is at tin 
h'l- ol the cyhn.lei. Siillicient oil is msed to till the lower part of the 



cylinder, all the joints, etc, being in contact with oil, and kept ti.dit 
by means of sini])k; taps and packing. 

II an abnormal pressure is attained owing to the introduction of 
more than the normal charge into the monhl, the normal preessure ot 
I-(,.000 kg,s. IS e.Kceeded before the plunger of the pre.sa attains its 
highest position. At the moment this pressure is exceeded the 
pressure exerted hy the nitrogen on the plunger h is overcome, and 
fill ther motion of the lever e is taken up by this plunger, whiej, is 
nioved downwards and forces a certain quantity of the li.juid out of 
the cylinder i through the pipe n into the cylinder /, where it slightly 
comi>n's.s<‘.s the gas. When the pre.ssure is removed from the briipiette 
the plunger h is brought back to its original position hy the pressure 
ot the gas. Since none of the gas can be last, one charge of the g« 
twluch can be obUiined quite cheaply) will last an unlimited time ‘ 





IinfxnUiiit practiiiil iLivaiil.ijris frcm the of view of oiit|>iit 

an- mtiiimtoly l«-iiinl up with tin-- .saf.ty appluuu-o lly th.- iiUMHlur 
tioii of II r m into ttic pijx- lin<- /< th.- pr,-s.siiii- can h..- con 

troilwl ul ciu-h .stroKi- of the pr.-NS hy sli^iitly os.r lmroine lln- nioulj 
each lime hy meuna of the arnui^o-ini-nt pr.>\i(le.i for a.ijuclino th.- 
charfje Asa r.-Milt a silj,'hl imo etiniit of the jM.inter of tlie mano¬ 
meter is cause.! .luniio each strok.-. Kurt)i.-r, ih.-n- is nothin;,' to 

pn-.eiit the nmnonmter ihine a i ,-;;lsIe| mo . .or l«ino pioM,],-,! wit), 

eh-ctrii-. optical, or aeoii'tie s|en;.lIino apphanc.-s. with the ..hjeet of 
reoisterino the pressure of . ad, l.nck or !.n.,n.-ll,- or of .an-h 

o\ .‘i-stepjiino ol il,,. nomial pi.-ssuic |,\ means ..f sienaK 

In tliis w.i\ tlie same pi.-.ssiire ami, what is im.i-.', tin- pi.-ssui.- for 
Nvhidi the pi.-ss was r.■ali\ Imill. <111 h.- attain.-.I e\,-iv tin..- 'I'h,- 
liew pn-.ss, tli.-r.-f.a.- conil.im-s all t In-a.ivaniam-s of a hy.Jiaiili. piess 

(coiitiniial .. pn-ssur.- iin.i.r i-onliol) am! a I, . .-r j.i.kh (simple 

liu-eliaiiisiii an.I \ eiy hiyh output I 

I Ik- jir.-ssiir. at uhi.-h llm pi.-ss \\,.rks can h. (ix.-.l ami ii-oiihit.-.l 
witiiin any pr.-.|e|.. i mine.] limits up tin- ma\imiim pi.-Mii.- p.-i 
missihl.- simpl\ h\ all,-1111- I la- pr. s,ui.- ,.l the nilrom-ii in tin- 
eylimhr 


< ,,t (h' 1/ 1 . o.ooe /’-• W.OA,''/. I’l; ifux m'ill, I',,,, 'I'll.-|ilm, ..a- 

h has a .h.i'iiei.-i of .1(10 mm , , ,|u,il t. i. s.-. ti.uml .in .1 ..f 7ml t' s-| . m (Ui 

this arc,., till r.,- is * - . - 11 .-i th.- mt 1 oo.-n j.i.-ssiir.,* 
of i.l.i alliiOMphe.es (lv,,;s, pi-i s.| .-n, .-(jiial 

t<» a tot.tl pii-ssai'e .if lli-'i (Uti !i ‘l.'i, I .'11 ■.S 
k;rs .\n ml pr.-'S-ne ..f I atiinispl.- o-. ih.-rc 
fine, eteils a j.i.-MM.re .if 70<. .• kys i.n Ihe 
phmy. r .V.ionim;; to th.' aecoiiipauviito 

Mk.-t.h ,ho, ■to. Km ,.ni.,,n„ ,o„o I- II ami p„. ,,r, „ .sio,,;,;;;; .. 

11-111 of the 1 i-.er aiii.'.iiit t.. .’17.. aii.l I I d"- iiiaoiiiiaii |.(.»stir.' jM-rrini. 

Him. r.-sjM-ctivfly. 'I’hc Mlrirt arin 1--I1 cot- in tt... j-i. h.- 

rf«]ioii.|M to the i|ist.'iiii.-e of the axis of th.j pliiii;'i‘r// from that of the Mfaiiip 
The whole lever im .•ilternalelv lifted iiji ami ihoiti hv the .-raiik d eiiirnyiliy ,it 
the (xiiiit III. Oil the up .strok.- lla.- Mtamp m prcuMe.l into the im.iil.l alnive (he 
fxjint II Th.' {Miint HI cun lie taken as lit^tsl ; therdore, at Ihi- liiiie of Ihe 

maxiiimm coinpi'-ssion or the hiehcMt fKaiiti.in of the cririk. At this period the 
press stamp exert* a maximum pn-saiirc of !>) I hKH. per atmosphere of oil pres 
sure in the innitlil m conseijiuince of Ihi,' elevation of the level, .'smc" the pro- 
(iucts of the lever arnm ami force.s are espial, this lij'ure is ohtaiinsl as follons •_ 

ir>0 em. 706-9 - 112-.'7 cm. x j-. 





(''iini'iini'iiljy, 111 iiM ml |irr-.-ui'i' ol' l.'t.'i iitiiios|ihiri‘-. (lie total iiiaxiiiiiiin pcr- 
miNfoMo m iIh- prc'^ luiioiiiits to 

I.Vi / 'J)l - ll’7,();i.‘) kirs,, 

Of, III niiiiiil nunilii'r.s, IL’o.tlOd kos., 'iliioli m tln' liouru (.'ivcii iilioic Thl^ in 
I'Xi'ili il mi I lie lourr mu fui'r ol t lie l)fii|ii(:l to, lunmuitiiii; to l’:’ y [.i - oyi(; ,,,j 

0111 , Ni that llio lili'.syilli; ]iof si|. i iii " ' ^ I't-'f- (ol, llimo oMlclIv, 

I I) j'l't" si|. 0111 , w liicli o<|ii:iN l .'(7 or I I I atiiiosplioros 

Sii iliiliilil 11 oj thr /'iv'.v.s Aoniriiino til liriiok, K i ol'ii'liol Co , (ho 
|itioiitimLio-hyilniiilio rotnlviiio tahio [irosM i.s .siiitalilo fur tho iiivii.ira 
fioii of liiiio-siuiil.Mluiios. slao lilooks. ooiiioiit stuiios, iliy pioKsod olav 
liriokN, for tho aflor ooiii|irossioii of clay hrioks (oliiikor.s), rofraolorv 
firi' luiii Ditias lirlcks,'rroKoir hrickM from I'lay and ooiiioid. oto , hiil 
is tiartiiMihirly .Niiitahio for llio oom|itossiim of oro hrii|tiottos. 

h'l'Ociilly, Iwo |iros,so.s h:i\o hooti Mii|i[ilio(l to Iho tiow (loriiian 
hrii|iiotto works at, Salaiiooii, in the iiortli ol Norway, for tho hiii|iiot- 
tiiio ol wot. maonotio oro oonoonlralos Itaoh jiro.ss |iroihioos IliltO 
hrioks (l!l I a . ,S - tii’.sO oiiliio oiii in .sizo) |ior hour Tho ,s|ii'i-itic 
oriuity of tho hrii|itotto,s is (Id, so that each hrii|iiotto wondis S k",s , 
oi|ital to a. total |irodnotion of N toirs por hour, m 1(10 tons |ior day 
of tvvont.y working hours 

The Sutcliffe Emperor Press (ties :ii-:iii)i (for proliininarv 

and tinni twosidod oomprossion) -This pro.s.s is huilt hy Mos.sr.s 
Slitolitl'o, Spoakinan do of Loi;,di. I,anoashiro, aial i.s widely- atid 
.sitcooMsfiilly used for Iho production of limo-sand.stotios, slap'ooniont 
lilocks, ooinont blocks, as well as for coal and oro hi'ii|tiotlini; Its 
cotistrnotion i.s .similar to that of a tooolo-1|.\or pro.ss with a hori¬ 
zontally rovohino tnonld tahio ami partly roscmlilo.s tho Tinier and 
partly tho Ma/.olino pros.sos do.sctthod in Vol 1 ]i. Itiit and p I III ro 
spoctivoly. I■’in. :!l nivos a vlow' of tho comjilote press, while tins .'{2 
to .'14 show ronstrnctiona! details in .section and plan. Fin ;{.5 shows 
Iho inonld tahio with lininn plate, and tin. (id tho older compression 
appliance. 

The pro.ss is driven hy a holt pulley (ties, (fl, 22, 24f on the eoiintor- 
aliaft/,, whioti .sets tho main crank-shaft / in motion. This sot.s the 
wliolo of the rcinaininn movahlo parts in motion. I'loth shafts have 

' tl. Tr.niVe, '■ yii(toilmii;i‘a iilior raiiiio iwiiere pcIiwi-iIim-Iib Antagiai iiinl 
vrrtatm-a far Aafluaviluiis’ mal Urikrttii rime von KiMaierrcii iiinI KicsalilnMiiih'ii,’' 
(Itiickauf, Essen, 1908, Ne, 41. 



tlit'ir in ltn' fi.iin*' nl tlm ntas-nvc jnts'-. Uwh Tin- mi'iiM 

t.'il'lo " IS .irr.in^i .1 at tlf vi.l"..! tli. Insl\ an’l n. ili. la'il.m 



vertical shaft I'. 'I'liis is carricil lj\ tin’ Ixiss > on th.' ha.-, and al«nc 
llic table |iivs.scs tliioiioli tin- ouidc </ lixcil lo I be fraiiir ' 

The revolving table eontains ei<fbt moulds of .s<|nare sliapi-d plan for 
ore bri<|Utttes and of reeUinjtular ai'etion for lime sandstone or eeinenl 



i)i'ickH. Tlii^ inoulils jin- iimdc^ liy the Hriii’a patuntef] aii^' 

an; liii('<l wllli hanlciK’il str;;! [iliitew. 'I’hc plates are not Iwlted to 
eacli otliiT, Ijiit are kept in position .simply h 3 ^^tlie in.sertiori of a peg. 
'I'liey ran l«; easily n iiiom-iI anil turned, so that they ran be used twice 
o\er (tig.s. ii4 and do). The moulds and lining plates are made so 
aecuraUdy that each plate (its any of the moulds without trouble. 

Charging the moulds i.s elfected fiom tlie cylindrical feeding pan m 
(tig ;U( l)y the pro|i(;ller'shaped curved arm of a stirrer. 

Tins elmi’Kiiif; mnmai'meiil has iml proveil itsell specially smtahle for 
pinple ores, with llieiesiill that il has lecenlly heeii .supplanted at llelsiiighorg 
hy another appliance which has jnovcil itsidf to he niiicli hotter. 



Flo 3:t, -.Sail'new 

of the Siilolilli’ I’rcss 


Kill ya — Flout view 


The mass charged falls on to the renewable head plate of a stamp 
projecting into the mould. 'I’he stamp rests on a short movable track, 
which can he lifted ir lowered hy means of a lever operated hy tlie 
hand-wheel seen to the left of tig. 31. In this way the tilling of the 
mould and the pre.ssure on the hriijuetting mateiial placed in it can 
be regulated while the machine is working. The setting round of the 
mould table (tigs. 3‘2 and 3+1 is effected by means of the ratchet- - 
wheel keyed on to the shaft h above the guide d and the spring- 
controlled pawl engaging with the teeth of the ratchet. When the 
crank i/, of the main shaft moves backwards (to the right iii fig. 34) 
the ratchet-wheel is pulled round, and on the return movement of 
the crank the pawl slides over the next tooth of the ratcliet, and so on. 
By means of the setting round, the charged moulds with their stamps • 
come under the compression ajipliauee one after the other. , .S 

In the production of lime-sandstones, etc., the compression of th||' 





niA-HH ooiisistji ttf a |>n‘iiniiiiar\ aihl prt shjiiir, laii mi tlii' pit* 

jMirution of (trr hi there is only one latKtii. so that the 

appliances for the prelijiiinai^\ pressni^ are omitteii The apphaiues. 
howeser. are ilUistj-ated mi :i:{ and oti. mid ui:iv U- deM'nlx'd ns 
folhiws:— 

Hotli onuipressions are earried om hy inemis i.f the push Urn / on 
tho liimn slialt f and the tOjj^^Je levers /, and ,, with the nssislaiita' 
of tlie upper mid hovei eioss heads /■ ami ^ aini t)ie t\Mi vertii’al tie 
bili-s or cnliMiMis 1, one ..f whieh m si(nai,Ml in tin huliou shaft h The 
friuiie h)rtned in this manner lests thronj^li the Milt'rtnediarv of lie- 
stron;; spiral sprine-s i, i>n the enluinn > ^ fn-ni the Kum- -ind on ih*- te ad 

' ... 1 



Hu 'll I'liifi .1 ill.' 'iH‘litt.' I'r.-- ill. III. i-Mi hill, ,.i,i| I'luii cl 111 , Mcclil Ulili- 


(ll tlio hllllfl h '1 lie IIJljUT Cll.ci, liii.lil Ic Mllnil'll liy IIK'Hlls (if till' (l<llltllc 
link /ij 

Diirmtj tin.' forwnnl iiint'on ..f tlic IiihIi |.,'ir / the t<i;:ylc Icmth licnil 
and the crnsH-licnd'. ninl i.iliiiiiiis 'ink lull nii llic ri-limi slioku tlii. 
sy.st<‘in Ilf touijlc levcfx is (ixtcMiJcd, and tin- cios.s-Ik'hiIs arc liHcil. 
At tliis iiiiimeiit Isitli r(im[insMi)in tiiki.’ place. 'I'n tlie Iriiiiij'ular- 
shaped to^wle lever /, pro\ iilcd f.ir tlv preliiiiiimrv jircssinj; is alUiclicd 
tlio wixlge-shapt'd [indiininary jiicHsinu stamp f. 'I'liih is puslied into 
the nia,s,s from nfjove, and proHses it to the sidee and corners (jf the 
mould, widle the lower Rtam)i I, restiiiff on the ell'hiin tract exertrt 
pressure from fs'low. In the pnsluelion of liine sundsloms and other 
artilieial huildiiie hrieks this operation is of special iinfiortunee in 
pnslucino hlock.s of as uniform a density as j«.)s,sdile hut for ore 
briquetUis, etc., it is unnees;s.sary. 

Simultaneously, the finished pressing is completed in the mould 



^itu.iird !unii<'<li;itrly iM-htw tin* rr s\st<*m Thf‘ staui[i A’j, 

‘•luryiliy ill'- jifrliniiimry coinpirNscd in.tss, is lifted l»y tli*- risiiii^ cross- 
ln*ad A. ah'i tin? inalcrial a;^ou!ist the pn-ssurc j>]at<; of (he 

coiopit'sM'ni jii' inlier /. 

When (he loy^h‘-h;vcr yystrui is h'*nt ay^ain hy the foiward motion 
<)l tiir [);m /, tin* l),'ick lolatitiy^ pin o( the lo;^^h* lower lever /., rises and 
lilts lie- stamp / oiu ol tlii* mould, and (he’ mould tahle. which is also 
hutdrm d wilh a liuish' d pi(‘SM(l hiii|m’((c can 1)(‘set round hy the 
ilislaiMT h'fween two moulds The preliminary jires.sed mass then 
(Sillies into (he plane (>1 the toyj^ie-h'ver svstem, ami (‘an he tiiiishe«i 
pressed til an e\aelly sinnlai manner. 

huiin;; compression the prcs.s appliances aie s{«‘adily hi*ated liy 
iiH'ans of steam lial throii^/h pipiny^ above (he 
moilM tahl(‘ (fiy dl) The pn-ssuie eveited on 
) each laick riM‘s up to IdOTOt) kys 





Imme'lialelv al’tm- settine round, the tinwhi'd 
sed laick is tak'-n U[i i)\ (he eIe\aiioii of the 



Kid .'111. -- .Si't (imi I 111 "ii^ti 
tin' olit'l I'll--' 


'lischaryiny stam[) // (tiy .‘>2) oprraied \>\ (he 
hell eiank lever //, TIk’ latter can turn about 
(he .axle II,. e.mied helow (he finiiie ha^e. and 
is moved up and down alleiiiatelv as a result of 
the eontniuoiis movement of the lollei /y at tin- 
top of (he uppei aim of the' lever in the earn 
holted to the outside of th(‘ larye s[»nr drivine- 
wheel The (‘am, which e.an he seen in fiy. dl, i.s 


5 


also k(‘V<‘d to tile main >;haft. and llu‘n‘fore revolves with it, 'The 


di.seharyt' stamp lifts (In’ plunder in the mould eoneerned and ekwates 
the ju'essrd laiek to I hi' level of (h(‘ mould tahle, whence it is removed 
hv haml Whim desired, the press can he piovided with an appliance 
for automatleally removiny (he hrieks on to a hand conveyor. 

/o’ceu/ /m/uMr<//(. u/s.—An improvement introduced a short lime 
ayo consists in suh’n'ctiny the. hrieks to eipial ptvssuro.s from alxive 
and below simultaneously. At the same time a safety arrangement 
is provided to ensure that the piston subjectiny the materlai to the 
preliminarv pressure and tiie stamps acting simultaneously in the 
t'mal pri’ssniy (’ht'W and leave th(‘ moulds with such precision that no 
damaye (<* tlo' prc'ss is possihlr 

In lht‘ position depicted in liy. dT. the upper stamp o is just inside 
the mould in the revoMny tahle and is supported h\ the lower stump 
« and the compressed briipiette. Now' in order that the tahle can be 



uitlfu! int^Trujition tlif 
tin* immld i.'ijinlly, 'I'hi' i-- t II." n- 
in a fiahi*'./ wlin'li ar*- inlr Mlni' 
ami l> ot’ tin* : WIk-h tin- 

ctmiifctiiij: n-1 r to the lel't, ih.- 
should^T.s 7 ami i' o\.a tin- 

t"lh*is / ami ) and a-' a 
tin* ariLTular inuit with th. uj'|-< r 
tin* I.iM* t l> Id't'-d roiii 
ph‘!*'!\ ulH of tin- tnoiiid '['Im- 

frani'* -i r- ht Id v., i h.n if . .m 

I i)i\ »• I. .nnd pin'' -/ and * < »n ( Im- 

I I aim o| t }m* lua'-lium at i an- rtid 
W hiln I !i.’ > e in I .ml t > I af ( M d h\ 
tin- 1"'Its h and w iiM h I an hr 
adiiml. d at \ ii nan- ii. mht- h\ tin 
'Up)>o|t / ti\.d to ill, harnr m1 
r in |ii • '-.‘- 

W Im n ill. ' ' nil ji( < ' "n 'll i'- . • >ni 
I’h't. d tin mat >1 la i m (n 7 i 1 1 1 - d 
up a;^nniir| I h* Uj.] *1 ''tamp ' h\ 
tin- h'U. I sl;iii]|i - Hill il II iiiiii.'i (- 

Jll'iiV . til.' Ii'l ,'l Ilf tli,' Iiil.i,' Miiri 


i!]‘I'i'i .-tain], iinr, U liftnl .nil ..f 
I 111 iiit'aiisnl ic.Ill'll . anil laiinil 
.1 iiiti. I II.' jiatli Ilf till' --1111111111 la 
ii'taliiiii 111 till' I'laiik iiiii\ I", t III' 



till- ii|i]ii'r '-laiiiji ran oiili Inn. .1 
'linlt .-inikf Mrult'-r Ilf till- til_'"l. 
iiri\r III jiU'v.iit I 111' lariliaiir 
inn niatnial i.i in;.' j.i' —nl In ll,, 
-siili li\ 1 111 ' ri'i III iiiii^ ii|i|iri -iani|' 
an aiuilmiy inniilii /. 1 -. imanyiil 
aiiiiiiiii till' i||i|ii'r --iaiiiii, ami in 
kr]it in Mraily rontai't «itli ilir 
taliln liv iiM-an.'. nf sintalilr Mjirinn- 
or.aiinilar ilnvin.-M Sinni aft-r tin- 
table ia wt munil until llic next iiii 
iip|i<'r pliinnrr. 



J ll''' Mi l DM 1 /iia'tiii'jiiiii) ,S''(ill'll iiNii 

I’l-i'l I.I 11.1 Mllil'ID I ..lll|.t.-,-.li.i, Hll'i iSrtli-ty 
A j.].' an.. 


‘•In', at inn nf the iijipiT xlaiii]i tlie 
mill htanil-. iinini'diately le lnw tin' 


In iinl.-r to cnsine tliia M-in;.' liniir aecnratriy every tinie, a niimlier 
of linlim aie niailr cIoh,- to tlm nl;,',. ,,f tlie tabl,-; fiirtlirr a sjirinf'. 
aetuat.'il |)ln I is attaeli.-l ,so as 1,, U- cai.iibl.- of sli.lin;; to tlie shoe 
whieli oiierat.'s tlie iiliiiie..-r 7, and is itself inoveil by tlie pivot 1/ of 
t'le lever ». On further rolaliyti of tlie Uble tlm [liti /, wliicb has a 



coiicd lower eijil, IH proKsed liy the Kprilig w into tlie next hole of tf 
liihle, HO thiit this is tiirmsi to the exaet position in wliich tlic iijipei 





RKaVmekt oe’ imifirmrs vx>if smei.tivi; wi> vt -iiov. 


12!t 

The Duplex Emperor Press iilliiMiraiv.li is i,„ih i,i\ tli.- •ium.' 

priiK'iplo as the simple Siiielitl'e pics i-xivpt tliai it i- ami 

stronger, ami prodtiees tuo laicka at (Hice. 

rile Weight, output, ami poaer eonsumption ol tlie t«o |'ri'-''et me 
shown in the following table 

i .. ,, Wm-I.I 

I Kmjfic.r I r- hs. 

V 

Ilullll- i: l._i 



Comparison of the Sutcliffe Presses with the older Drop Presses 

— Iii tlie jnjr {)l«‘ or« l»i lo \^ tii k'a .ti I Sw idi-n t•• !••• < 

Hnilnil Ix'low. llir« I* Sufrhde |ir*ss,*n h.-ni- iM<’n m us.- vuu**- i)7 
ill place nf the itidcr dri'p S wliidi W'-rr |tre\ * cd 

I'he n-jjor? of t hf w or k ^ Mi.iiia;^(‘iiirnl oii t lt< l«-stiiio .,f t h.- Suit lillr 
pi« s«i.‘s. nion- part iciilaiJy in eojii pail''''ll u ii li I hr r;n I j<i- dr op pi.i • r 
Vri y fa\ourai'lr riir Siitrlill'r piis.w,s i t-t pn ri‘ «i?d \ ft-w i.pairx with 
the rXCrptloii Jif I pa( N 111 < oil'f .irit ( . lilt art with tin- oirn Thr 

hov\ r\rr, ran he irni-wetj vry ruMiy iiioi** rsp*-(m)]v thr Inini;^ .uid 
[irehs plates 'l ie- drop pr* - howrxer i|iiiir roiiMijei;iiilr 

repair.'' r\eti for the r^^mainm;^^ pait^, wliilr thr wt*ar of tlie pait'i m 
contact with thr rre i.-i one and a half liinrs to Iwirr a-srieal an in 
the SuU'litfe pn ^srs. 

'i’lir lattrr \ jr}d hM-(Urttrs who^t- thirkm ^s ainl liardnes'« <'an )>e 
controlha] during the operation tin y are alwath niiiforndy den-a*. and 
have sliarp rdi^n*s. the liricks from thr diop pn-ssi ^ howfvi r show 
more or h.'Ha irreeiilar -'der^ and aie «'lt' n prnnratrd hy faults whieli 
iiirrrase the wa,sta;,f'‘ 

The follow’ing table shows tie* relations of thr two s\st-cins towards 
one anotle-r aa re;,uird.s output, jiowrr < onHuiiiption, and attendaiirr 
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lllUyl'K.rrKs ANII lililQUETI'IS'C;. 


ino 

Will] a lourr piiwiM’ciaisiiiiiiilion ul altoiit 1 If.l’., the output of a 
<iicjp pn-ss IS only p' l cent, of the total output of the SlUelitfi' 
press The (liHeieiiee of pi lei' in f he two pi'esses is very eonsiilerahle, 
for while a lirop press costs .'ifOO M. willioiit freiglilaee, tlie cost ol a 
Sutelifl'e press is approsiiiiately three tunes this ligurc. 

.SuteliH'e Kinperor I’lesses ha\e reeeiilly lii'en hrouglit into use for 
hriipietfmg non ores at the Koln-Mnseiier liergwerks Akt.-\ertuii at 
Kreii/.tlial (Siegerlanil), ami also in Spain at the Ahpiife Mines ami Kail¬ 
way (siinpany Lti.1,, (li-anaila, anil the (hanpania Minera ile Sierra 
Menani. 

The Coufflnhal Press, for douhle-siileil eompre.ssion, with revolving 
talile, limit liy I he Masehinenfahrik Sehnehterinann W Kreiner, 
I hirtinniKl. and 

The Tigler Toggle Joint Press for douhle-sided eompression, with 
lixed mould tahle, limit- hy the Maseli.-Akt ties 'I'lgler of Duishurg- 
Meiderieh, have already lll•en dealt with midei the hin|Uetting of ]iit 
coals' TlH'y are also suilahle for ore and llne-dnst hrnpietting, and 
have already been used I'm this purpose in specially strong designs for 
some yeais, (he ('oullinhal piess at the Kertseher Kiseiiwerken 
(pressnies up to 71(1) atmospheii's) and other places, and t he Tieler jiress 
at the hlastd'ui naee winks of the (lewei ksehaft Deiitsehei Kaiser, 
Brnckhausen a. Rhine, for (he pioduetion of cell pitch hrnpiettes under 
lirc.ssures of too to fitlO at niosplieres. 

The Schiiring Patent Toggle Lever Press,- huilt hy the Zeit/.er 

Eisengiesserei iinil Maseh.-Akt -ties of Zeit/,, also appears to he ei|ually 
suitable for ore hrnpieKing, as also does the new siinjililied 

Toggle Lever Press of Louis Schwarz & Conapany of Itortninnd. 

which is to he irsed in the coal hri'|Uetting faetoiy of the “ Freie i'ogel 
und lln\erholl't ' inliie, in the eonrse of construction at Horde. 

The Dry Press of the W. Dunkelberg Masehinenfahrik of Stein- 

hausen, Rost Hommern (Ruhr), coinpresses lroniaho\e and below in a 
fixed inoulil tahle The pie.ssuri' is. however, irregular, and is arranged 
■so that its maxiinuin value persists for ITi per cent of a revolution. 
The presses are constructed in three diU'eretit sizes, with 2, 4, and (i 
moulds, and of I4,u0(), 28,00(1, and Ti.OOO kgs. total weight, principally 
for the hriipietting of clayey shale. ,sand, slag sand, lireclay, and similar 
materials, and also for the hriipietting of coals and ores For this 
purpose the larger models are mainly used. Their outputs amount to 

' Vel. 1. I' 122 if .le/., figs IS .t.'), .aii'l p. l.'i.s if .-r-/, 71 711. 

' Vel 1. (I 11)11 if .'o/.. lies. 77 anil 7S 



TnK^TMKKT op HHItjT'KITrs K(Mi sMlr.TINf; \\T» Kt’MOV HI 

8 to loo'M) ]*it (••.al III I'|U> (f<" j-t i li-'Ui wnli a I . ■iistiiiij-iicji 

^ of to s II 1 - 

A ''i\ nitiiiKl j)ii•■^s Is in ojici itloii f"r <- i<• In i'jU<'Ut"' at tin’ In I'ln. 11c 
WOlk-^ol thr KrU|'[> Klh'lllfll Allualhultn at lJh« lllliall'-rll 

'rii.‘ ii-'w HumboldtSurmaun Press'* lanlt i.\ tin* Ma'-rlutnn 

l»iu.tH''talt IhuiiU'Mt, Kalk n-'ar (is (<-di. akto. ('.ij-l.' 

!»*\.-r j»r* ss.-s witfi i.-^ran! to its iiMtli.xl ot opuati.-n Mik.ai'di 

piiiiuiiil\ Mit<*ii(l* <1 coa! In i( laii !><• aj>jiii< *1 . i* 

\^ itlioiit ihflicnlty 

The Hydraulic Press by Brink & HUbncr of MannlHini i*h n.. f| 
at ill'- K<ni};;.sliiif!** foi ih.' In i-jU-l (i-l t)i«- < .nih-uf 'oj,j»i 

Hi tin- coyj),.! , \i 1 actmn I'laiit K\ |a . rijnt t(nni ol ( hr !i.|n..ia . \1 1 -i, i, <| 
frotii hniiit puitrs Th'* \'n\ iiitiM'* <1 th'- 'a*'-- 'l.inihil- tin- ti>al 
liioijt of ir|ali\'l\ small < jiia nf )t n-s criiM iit j>o\s.|.i which aic 

a<M uninlaN-'i 'Iniiii-y a j-<Tio.l < .1' i.'st id th*' jn<-s -.nfhal ih-vtin hi 
suh'i-ijncijf K \\i.ik«'l iiji III a '-holt (iiii. 'lie hii.jii.Ihs ail 

HI lli* loiiii Ilf small hnek*' ami ai'* sohl a'-i siirh 


III. Compression with n very hij^h End Pressure 

Such < otiijn I S"|,,]| I li. r •. *! *1 ai tn;_'' 1 h«- 1-j.' I'al )"II < *1 I In- l!"l)a 

'•.'■tliod i.f hn-jU* (t ino I s, c |i ho - / w ,y ) ’I'lii* Ih nia_\ 11_\ 'li an!)'- I’l i * a 
fO-lTl. hiiilt I'V th*- Nlasch'ii-'iilahi ik Kill' Mnlhi o| |■,^^lll| 0 (.Jl, 
is Us'-'i for this jnirposr 

Th*' 111* *'hariisjn *•) tie- Kona; )!i*tho*| nl n rtn pi *ssii ,it (hpi ijfjs np.ni 
tile know l-'il;;'* that th*- inei* si m pr* -^iir*- at nn\ iiioiin-iit of lh« 
Op' ration is icha - ■! t" t hp anioiini of nit in lie- inat.-i lal at that I iim 
and that this inlutii ih-p'nd*-. upon th*- s|,i<i)ic ;^Hu\i(y pone My ami 
det^T'.* ■ f eianulaltoii of tln'Jiiat'iml Instiad ol i-ontiniial ''onjjii*s 
siou ih*' [nessiir*' m c|}«.etMl in a scii> of steps 

Th*,' '_'i- tt-I tie lemilnr a -tip- m tie ipj)h<-'l i"ii oi tie pt*-‘'i,ii, th* 
d'H' tie- pl'-s'iri' ciir\* (ppio.u li tie 'M* ai \l th* ■-aiie- fme. th' 
rciieA a! of ti’ , s pi on I* I ted h\ lie 'h*M k^ - n 11 in^' at ' a* h -u*)*!- n in* r** i <■ of 
pre’-suio 

In fi<^f P) tlie curves show tin* niannei in whieli thm approach ti> 
the nh'ul IS utt'-inpt*'d or iittajm*d. "I’ln* hori/nntal eo ordinali's oim* 

' S*s lie* -JW-. mI f>aii»j)lilet h\ tie- Ifiihilo’Ml < 'oiiij- ni \. 

* 'rie-re 'ir*- no puhlmle'd a* onmi- <if lie- > on«li u< t e>ii "f thi ■ prea- 

* The <h »* riptioii ail'] illu-tialieij'* are pari ly ^upjihc'i la the mxenloi .nd pailly 
VrVy Ihe “ Alli'eineiii'ni l‘»nkellierune>ge-'*«}i-cliafl ni. 1 *. H. ]i* rlni 

.. 
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tlio liini'. in HwoniJs, iiiid tlio vertical co-ordinatc.s the pressure in atmcr^ 
■splicri’s. An ideal pressure curve is illustrated hy i. Tlic operation 
(if presHini; is to last l(i seiionds, and the final pressure rises to 2000 
at inosplieres. 

It will he seen that after 4 seconds (e(|ual to One-fourth of the time 
of iiressin};) a [ircssure of only about 120 kgs, is applied; after H 
H(;con(ls, howe\er, the prc.ssure is about iifiO kgs.; after 12 seconds, 
about HTT) kgs., after 14 seconds, about 1300 kg.s.; afti'r l.'i seconds, 
about l.o7b kg.s, and .so on. 



I'lti. 40 - Ajijuoiu’li of ^ucc('b^l\e ni the to llii‘ ulcjil cuixc 


If, fnr e\aia|ilt', tho total piTssiirt' lie .luiiltH] into eip'ht steps eaeli nf 2r)0 
at inosplieres, as shown in 10, it is evident that the pentHls of the sUi;(es of 
pressuu'heetmie shorter as tlie pressure increases; thus sta^'e I. is inaintained- 
for 1> seeonds, 11. hu only .'1 seconds, III only 2 seeoiuls, and so on, while stage 
\ in. only lasts hir ahont a A second. 

Wluh' tin* hleal curve i .shows the pressures exi'rted on the (dl'ectivo area "J 
of the working stamp, and therefore the pressure exerted on the surface of'] 
the lirhiuette, the eur\e^' indicates the pressures exerted cm the plunger 
the water under pressure. In this eoniicetion Uie ratio between pn'ssure on.^] 
the hritpiette stami) and the hydraulic plunger is taken as four, so that 
pnwsure of bbO atmospherics on the plunger is «‘tjui\alenl to a pre.ssiire of 
atmospheres on tlie bri*piette surface. 

Kor praetieai purtaises, however, the number of .steps is limited, and u.sualS™ 
four are eonsideriHl sutlicient. 






Tli(‘ conlnO of tlic vnrioii» stages of llic ]l|■.■ssllli- is miIi,'iM\ 
fatt-aincd hy li‘H\iiig tlir sto|i viiIm’ o|n'ii in tin' ilolncn j'i|'r fioiii llif 
fcom'siKmilinj; ncc'iiiiniljiior and ailowino j( (o !«■ l,\ ili,' .lo'. ss 

of im-SMirt' of till' novt liioln r slao" in tin- ('oiii|ii.ssioii TIi.' modi 
of ni'tioii of tills mothiHl of contiol o.ui Ko oatlmird from (ly II 'ind 
till' folloWillO dl'Sl'l i|l(iol| 

ViiK.' I IS o| 1 1\ I lie i’< >ji! 111| t'Miii '•<1 t }i it lit' t.j ''I -st111 t Ilf 

C''in|in''‘'i'»n is staitf*! ni!<l ni.mitaHi'ii }"i a iiiii- «li(<nnni<'l l!-‘ni 
the- cniVf J, uliilt' tlif I'st t»r tiff \.il\.s ai. k-p( rli.vi.l nii'l'i tin 

j'r'S''Uit“ At tlif ••ii'l "f lins }himm 1 I! is liv 

a ratn.aial the lii^lur’ pifs^ini new [Hf\uilui^' m lii< ‘lfli\ii\ jii[« 

(•|(jsrs \ai \ !■ I in 1 lit- ".•iitjf w a\ cnl r->1 is • ih <1. ■ I <>1’ l If l Im '1 mihI 
liMirtli staffs III tli<- 



hi'. 11 I l.t, I fi,, , i' I -i,' , 1. . I '! , t .1 .Vt ' I . 1 ). -I [ ; . i II 1 If 

Tif' Hist.illat loll Is lit t.lf Uj. 1 .1 loll I Jiiaiii ji.ii t ' 

I \ \f|ll',fl JiUlnp I'loxili.l willi loiii i..\s jiii aii> i\!in-l',' 
• ■oiii’.ijf i! \s It li a l"\\ |'t< s-stitf ,i«'i-ui»nii;tt-‘i < li.' IJ kit I'l- I 

*J \ I'l'ssiii'- 11 ,t'i-loi iiif I ioh-.|-Mif oi ( w o liiiih I >' 

oa<li ( on:iri-i*'(l ’•.itli a 'ji-i mIhiI'■) 

• I Til*’ li\ ‘If aiil ic jf ' ss ii s, i j 

t The ‘lri \ In;:; III' tl or v it h 1 1 ,tiiMiir s(ori I o t hi \ a moiis Hiaiii pai' s, 

hihI i’o?ists( m t Ilf jilant iHu''! i at<>'l of a ,V> ) | I' i-h ft nr inoi. a 

ilii' jnini|i• I s wa^ft at *><t at iiM'Sjilif i f s j a ■ ssiii'• iiii o llflow 
])n'ssijr»- arfiiimilator \vii<-nc»* it i^ (IiIui imI to (In- [\\<> niijl(i|iln is 
On*‘ tniiltiplii-r ‘lfli\‘'is wat‘r .it ’J.IO atinos[tlH'i< s to ilic ‘hschaiKiii;; 
ovlin'iin-. the ^illi'-r ’Aalfr at r*0 atinosph* n-s to fla- pn-ss 
tlirouj^h tin* interiiiofliarv of tli‘‘ <*orr‘S|»onijin^ watrr ‘listnhntor 
Tin* pp'ss IS in t\v«> forms, of wliifli iln- smalliT om- 1-2- 

44) only pormitM nin* o{M*ration dniin;' tim Inniin;; <ii’ tla* n volvin^ 
t-alile while the lar^tT nm- 'tfj and 11 } |ii‘rmitrt oi two n]M*ratioin 
in the s;ime time 

'rin- sniall'T d«'sij^ni will in* « iinHidt'M*d first 

I'ln; P’VoKin;; liihlc n turns (m i«iIMx-aiiii^^s, »t Inis nnl\ tliii'i* 
mould of wliich A is Ijoin;; t-ltar^'ed ami siihjoclrd U, prn- 
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iiiiiiiary r.iin|»ri-ssiiiii, wliilc sininltaiicoii'-ly <• sitvcs fm- the; finished ^ 
iii'Hsiii^e ati'l il hii till' of the linisliiil l)ne|in'tti' Tin' I'ing 



li. sltnati'il hi'lmv lhi'tal>li‘, Is |ili'r.I at ( ami <1 to [K'niut of the 

enti'aiu'e of tlio staiiip /'anil the ilischarninn plunijer. 

Opi'iiilii'ii nf /’/vs'Noi;; III till' iiioiilil oiiriiiiii; (■ a s|ita'ial [iresa 
inoiiM / IS iiiM'itril as an ailjuslalih' sIitM' (tins 4.'{ to to) 'rim .staiiip 
I IS liftial hy tlm watoi nndor ]ii'(“ssuu‘, iiii\rn into the inonhl i a.s 
ilescriheil iihove, luui [irosses the Tiiatorial pie\ ioiisly introduced at b 


Fig. 42.—Ronav HvdrauUc Briouette Pressing Plant. 
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tlif roiiiit'i lit (ills \\n\ till' Ifirtinti 

lirtwrill till lll.llil];li .11,il w.iM' ■'i 'in liintllil i'l'i'i.iuis s,i ^|i;it tllllt 

till' iinnilil I l"l|,ins (I,,. si,iii,|i s;,,[, ^ ii|'\\,iiils i, mill tin. i.mt tin' 





I I 11 - II ' l' , 1 \ 
, i: ' 


•i'"l ",'l"' ... t\liil'' ill' mil'll,il Is |iiiil,ii I |,\ 

this Ini','His till- 11-111111:11 111 .111 I, j,i , . 111 , ,t, , I 'll,,! iji, Iilln lui'i |,|^ 

.Llli'lit lllti I mil ,11 1.1 I hr inmiiii 1 I .,||s|,|. I 


/I'si','.,,,'.,. .! //.. /;, tt. ,\l!, I Ihi 

I.i|'i' 11' 'll "I I..S||,^ t II, M ,1I I I |.|, HI, 

Is |i Inn', I'll .Mi'l 1 111 sl,|||:[| , 11 ;,I 1, r\ I 

I I ‘ Ill'll tn I II' II "I inilMl ji. r illnlis t hi 
t.'lhlr Is s. I imiii'l illnl tin' hi li|,|i'|t, [ 

]iii,li*'il Iiji III il'iwn l,y ihi ills, h.ii riiir 1 

st,'llll|) IK'I'i inlllin In til,' ill IHlir,'||i,.|,| , | ,, t 

tij; 1 '.' It Is |,l|sh,-il nut 111 I'lW . 

y 

Anutt.i'r <-iii,ill tjt-i^.Mi of til* jiross i- tlj- 

tl!i'_Mi!>lii <1 ).v fli* lo'.'i)'! 

V 

tllilf U . ,Ul }-.■ iil'i-i;/ 

avK' t" i)-*!'..- lilt- 1.\i! i,f il,.. jii.a ,,i {),,, 


If iTintflifri ' 


I 

f. 


Kl<- 46. • 11 titiii;.' tl,*- ojnjJilJ«>ri 

• if I'O- ^,Il" 111 i It I'l.r, I’u I. 'Uplift 
iii-r'l 


|■■|'lllll I si.,i,,|,'.ill, „ II,. iiHii,,:, ,,, ,|„ ,_,r, Hi |)„. 

• I'ljil-l'il'li' -!', .1' i.m 1.1 ,lis|.. I, ,,| 

III,' llnlllllu pi'i'ss (tins. (I, „|„| , |„,ss..,s,.s S|S, innillils Inr tin' 

MiiMultani'OUs perforiii.'iiicc nf twn ■.'oiiipic.ssiniis, and so on. 





'I'lii! drivi' ami iii<‘lh(iil of tiiniiin; Itio tal)1« can 1>e from - 

llii' saiiii' illustiations. |)i'i\(‘ is Htfiicleii liy means of the belt pulley I, 
tin; shall in, the uonn a, ainl the uorm-wheel i>. At the bottom of 
the \erli<'al shalt /i arc sitmrted the r'anrs </ for the sti'[»pe<l control of 
lh<‘ phm;,'ci- of the press, arrrl atarxe is the [rulley s, ha\irrn the jwrt s' 



Fk.h. 46 rtii'l 47 —Uiiilf'i anil Mile Mfws of tho rov(>]\inp taMc (rf .1 l{<'>nay I'les-M 

errt away, and earryirre a i-oller on a pin ( oper-atiitf; against the errrvt'd 
jHrrtion »' of the lever a. The latter transrtrits the motirrn frrrm the 
pin t to the tivinn holt .r by rrretuts of the bar r attd the double 
lever' re, 

A holt o' Itxerl to the worm-wheel o projects throrroh the cut-away 
portiorr of the disc .s, and otr eardi rotation of the wheel o engaj'es 
iit one of the radial .slits r' in the .star-wheel r, which is in this way 




W‘t iiUMiil liy a I'l’i tain ill'llIIitr aiiiniiin (Tlir ilniiMt' jin -- hai. -.i \ ami 

till' ''III)] ill- IIII NS I 111 I r 111 Nil I'll n), i l-'n iiil\ li \ i'il li ■ t 111- Niai- w III I i In 
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till' I'arclii't wlii'i'l •/ iiiln (In- n[iiiccn uf wliii'li li,ii Imlt / iUn iiml Imlilh 
dll' talili' ill a IIm-iI |iii~i(i'iii iliirin;,'(i|ienitii)ii. 

Onf/ilil 'iml I'liin r m/>!mn. Tim Nnmll iiii.nn ivith tliii-i- 

uiouIiJn ('oiupirtcs llif coiiiprehNioii ut iipiiroxiiiiati.'ly l()0(» k<pi., uinl 






HHIQUETTER AND BKIQDrrTINa 

jtt'iMjiicj's } hii'jiH’tj<.‘s jMM tniniilr, or 2^0 to o0() ok* ;ui4i llu<‘ (i 
In I Ics. »-jwh ut'i^^hin^^ 7 t<* !) k^^^s.pct hour. This is dotn- ;i( 
h'l i^Mlcrisliiitl*' .‘IS) with a |)ow<t (‘oiisinupl i"ti <ii 4l) H 1’ 

Tlir *lolll)|r jil I‘SS jiHMllK'l'S Jlhilllt 40() to oOO i>fi' j Ui't t{HT ho 
uith.'ijiowii (•on''innj)tion of al»oiil (10 II.P. 

Tht* is sjircially siiita!)!'' ha the ljriijn*-Uitij^^ <»l ail kii, 

nf imti ;iiu| nir1;j! s\\atf umlrr ptessutcs n|) to sr\ci'al tfiousajal atn 
sphta-fs, uii'l has his-n usnl for this purpi'so with success for sr\ci 
ycat s. 

!li i(|Ur(0-s )iioilnc(M( hy the |{<inay ju’css an* i!Iustiatr«l in lii^, 

(i> t" 12), )> 2!, aiui fuilhrr in format ion on this j)rocrss is t 

sret i<ai on ('omph-lr I'hiuts. 

The Astfalck Rapid Hydraulic Press laiili In- A Ika^i-y, llmlii 

Tcm‘1, is jiriin-i|tall\ constiucted as a May hitth-pn-ssurr hayni;,^ pics 
lot which piiipMsr it is Used in the llorsi^ \\(akshops. It i'-, h<*\\fVc 
wa-ll a<Iapttsl |o llu' [iioductinii of iiaai and metal swaif hripuette; 
At (lie lloisiy^ woi ks a specially Imilt Astfalck piess with two stamj) 
has hi-eii used e\eliisivcly for (his pui [)ose dm iu^ (tu' kwt t \vo ears. 

Kectaitiv a rotatiu;^ tahh- piess on (he Aslfalek s\strm witli si' 
moiihls has h.<ai hmll for (hi* liim of lhaiseln l in KassrI 

B. SUBSEQUENT TREATMENT OF BRIQUETTES. 

II (he hritpiettrs aic jeady tor iiiumsliale appiieatinn alter lea\in;: 
I he pr(‘ss. i| is only ncecssai y to convey them (o I he mi xin^^ (]ooi oi (In 
Mast furnace or otlna’ fonnof funiacr to the s(oia^e sheds oi to l|n 
ioailiny e|<,iind wlicn they an* mtemhsl foi tiaiispoil 

Kii^ kS shows tin* loadia*; of tinisheil ore lu'i'jueites irom tw< 
Uruck, Kretschel (\) presses into railway waypeoiis 

I n (•«*!•( am met hods of hri'imUtinL^, how rvei, it is necessai s to suhjt'ct 
(he fresh hrhjuettes to some form of suhso'|Uent treatim'Ut in order U 
harden or s(rene;then (hem and to n'uder tlit'in ns suitahle a*' pos'.^ihh 
for application in tin* blast furnace (sec p. I h. 

I. Air Hardening, 

In many cast's it is sullicient to allow tlu' lumpiettcs to stanc 
c\pt»stsl to air for a lony^ time when harticnine resnlts ow iuo U 
e\apora(!on ami ahsoiptuui of ow'ecn oi‘ carhon dioxnli* 

'I'ln' hiicks comin;; from tht* pnvss are stacked in wnjreons m) U'' U 
lea\e ample interspaces for ventilation. The waj^i^ons are then [uishec 



TREATIIEJfT Of BRiVCRtTKS Ftm XMKtTIVO AKH KUSIOS. ISO 

ill) !<• 11 .»rk s It! I 111 rijri'ii I >1 nnil. I f i\ t I ait'l ;u li-l; I'mi (In' umhiI'm -.f 
U ' ■ k s I. .|i|!si(. (. I ( nlij jil« I. ( In' liar ill nih^ .l! 1 . 1 U 111- li ( ii. \ 
.-in* (-“riv I _\ I-1 t«i ill.' [Mac.- i.f a|'j-!ica1 imi Nifutallv di.v i-.jint.'^ 
I'M'-n'i''i .(m! Marks lait is ti- ^ n t In I* s. ,hp,[., i i-».i 

lniJ< li in-.i r aiiv ahla,;. i.i.s 1 1 ,,M t 1 m- |i. • 111 ! "t \ a \\ i-I aj>j-. u im < i 'I t k. 

1-!:'|U-!!is ikaa s'i.lvih.; 'Im KiMiMir-s k. tj.x ,,1 .,| i. . 

(■‘Iiisi.k i.iMr s|,.- ;inii sul.v, ,|1,. Ill j\ liking ill. Ill 1||. 

Kna .iinl sc, ,,ji 

II Steam Hardening 

\an“Us iiM?ln''|s ,,| I-I i< jii. 11111:^ (s.r j'ras '.i. >‘i i.ii i ; 

.Ki'l ti 1) ai '■ r< anplri. .1 1 1 _\ stil,|,, | (I,,, pi, s! ,j, „ k •> i ■ - [1,. ,i. 11 . m 

‘>t "'lip.'I lira!, 'i st, till at ti. 17'' (’ Mi tu '* al III.'spin I ujti 

pi rssiii , ) 1. n I III I r (. , ( W , 1\I li,,ii|-> Tlir < 4 ( l-.^<n'iail\ I'll. 1 ( 41)1 

liai'!. l.\ (lir [--I ina! lull <4 Iniir ••i]i(.t(.‘ ,,| li\ ,lr<isiln all ')Im 

111 I'jU-'l |. S slH( knl all air pi|sl),.| ||,|,, ,\ |,,ii^ liai'l-illll.^ 

kildr p)0\l<k'| Wllll Ml] Harks Wlnh lull (lir k.'Hl. |s r|..‘-..| 1,\ 

iii.'aiis (i| St c .lilt 1 )_;lit ' ii'i plai. s uimI 4 ra In .i! (In a 1.. . \ < pi. sm . t . 

all.iWi.l !m a. t >11 (In- l>i i-jij.'lt. S t..i .’I p|. <!. (■ I inilH'.l p.ii."l 'I In 

-slrani I- til'll ‘-1,1.1 ,,)t (In- k.lil' '.priM.j aini (In hin'-li‘.l iiaid 

l.ri'jii- ((• s ai r j. Ill'i',. .! i n < >1 ij. I ( -> > 4,!am r..ni iiiim'H • u "i k inp i. i- 

III rc - Ml \ 1.. li i \. 1 . ■ liai i.-iiiii_; k' t (I. s I,) a III j4r pi' i|.. n 1 1 . a i 

11 11 ' I- 1 , id: k- M - ii 1 : I a \ ' f' ai ail > i ■ i li - -> I . - f > a !■ iit • 11 . 

Mipp! .>1 I,-, la , k Ki' I- I" la*., ,a MM,.la - ! 

H i-i. lah/ k - 11Ml' ii ill. 'lla 11 .1 .-a! • "1 n. a,', i ; , • >. ! I ' i • - pi . i, t 

1,1 1 In I'-li.i'A a s. , :I'l [ 

III. Subsequent Heating with Flames, Waste Gases, Blast 
Furnace Oases, or Heated Air 

‘kills .l.'al-' i!iai,'il\ w It }i I hr .ii ‘4 iii"i4 l'ii'p]*M.' at (Miip'-ia 

lUMs .if l.'ai t*. aOM ( hill aK'i Ji.irtK’ imlil'i'-s h.tl'!• niii;^ li\ I in 

al>-'"rpti.<iM>f . ai h',n .h.ixj.ir pay'rs '{s. arnl (>‘t| k\,j il,)v, 

pm post- chanrirl <li \ tug m. iis air -prrially siiifalih- m ! hr ham appln d 
f<;i thr 'll \ iijg of (•! U'ir hii'pi' tied criin nt matmal 'I’Ih-m- iii.-JallulMaih 
are anangrd .-ither for dirx'l lirating of tin- l>n'jurtlrh 1,\ (he hot 
|g?isrs 01 fia iridirrrt hratiiir in wlneli only liol, ail pla\s on the 

; lai<jiirttr>. which «l<. not roinr into contart with tin- Imiting ga-'-s 
i I >i \ ing rhanii'Is w It h diM't h.-ating ao' miirli h-ss rostlv m mstalla 

! 'tn»u iHoaimr oi tin-ahsenc* ol tin- ji<jn parts foi tlie iiratjng r'gistu, 
ainl are inxaiiahly preh-rred m tlm eeiijenl indiistn because of greater 
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output ( 111(1 lowcc cool of workitip', .since tlic u.s(; of wuslc Htcain in the 
(Iryci’s is not pciiuissililc 

Moller & Pfeifer's System of-Channel Dryers ' Ims f-iven excellent 

results in piiict.ii'c, luul is widely used. Fies 4!t to .'(I illustrate a 
normal installation for direct licatinp' fn tlirs system tlic intolcriilile 
disadvantiioe of many cliannci dryers with direct hcatino, naincK , that 
ol liipdi cost (it icpaiis to the waeeons, lias heen overcome hy ensuring 
that the tciiipciatuic of the iron poitions of the tiucks can nc\er rise 
too hieh, and that moistuic can he deposited on none of the iron jiarts 
of the furnace constriiction A further advantaoc lies in (he attaiii- 
inciit ol very hipdi evaporative lieures 


711 —II—n-a-■-■-r 



'I’he ilryini; clianiicls arc arrani;ed one after the other in groups, 
and aic completely iiricked in and covereil lioth ends arc clo.scd hy 
massiii' iron doors 

Mnhini iij tin' liri<ittrtli' II U(/(pm.s' I'lic stionely constructed 
w’roueht-iron trucks (lie 4!l), loaded with moist hiieks laid on live 
shelves of the erid type, are drawn continuousix through the channels 
arraiieeil in .si-rie.s hy means of an automatic winding avranp'emcnt. 
In this way the trucks pass slowly through hotter and hotter zones of 
till' furnace until tlu'y linally emerge by opeuine the door at the hack 
end of the ohannoh- 

Ih'iitiiKj - TUe channels may Ik; heated by the ga.ses from a coal 
fire, by waste oases, or blast-furnace oa,se.s. In fio. 4it a .system of 

’ (*. 1)7 it 

^ In 4i) tlif liaok. oml til' llu* ohiumcl nnuIi liic fmiig ih Mi\i.ue>l ttu iln- K-fi 
vvlulo in figH, f)0 liutl M it is lo l>e found on the right. 
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foaf til ill!,', asHisldl Ijy an l■)l‘('tor, in iiiilicatcd at tha far end of a 
^'roiiii of I'lianni'ls. Tlii’ r|M'lor, drivaii Ijy a ciiririit of (■oiii|jip.ssf'd 
air fioiii a Ian, siiak.s air tliroiloli llic niata, and, hy nirans of a mixing 
jid,, niixca tin- liic ;;a.si s willi frcsli air in order to |)ri'Vent nnniixed 
nlowiiin ira-,i'a from playino on tim Inicks 'I'lie gas air niixtiiii' is 
foired into llm lioltoni line, and rises npwarils through holes in the 
Moor nilo the eliannel eonUuiiiiig the waggons, wdiere it eirciilate.s 
round tlie l)rii(iiettes, lake.s iip nioi.stiire, and ,snh.sei|nently [m.s-es to 
the ehinuieys on hoth sides. ■■ 

liy regulating the ejei'tor, the fresli air danijier, and llie admission 
and exliaii.sl ojienings of the gasoiir mixture, it is possihle to adpist 
the lem|>eratm'e and nioisline eoiidilions of any eliannel at will. 

In the dr\iiig plant illustrated in tigs, .'il) and .51, lieating is eirected 
by waste gases supplied thiough a snlilerr.aneaii Hue at the left 


IV. Burning or Sintering the Pressed Blocks.' 

A Ireatment Ilf (his natiiie, reipiiiing tem|>eiatme.s up to 140(1 
is prineipally iieeessary for briipieltes made from argill.iceous ores 
or Jrialile brown-iion ores in order to drive out the three moleeiiles 
of water of hydration, fmllier, for magnetlo iron ore hinpieltes which 
can only he thorouglily .strengthened in tliis way, and also in some 
other i.solated eases. 

Iturning can lie suilalily e.irried out in the well-known annular 
brick kilns or in (■haiinel ovens designed for working at high tempeia- 
tnres. Over the annular kilns, wliieli have to be eliarged and dis¬ 
charged liy hand, channel furnaces have the advantage of consideiahle 
economy in wages, since the hriipiettes can he loaded into trucks and 
passed through in the manner alieady described, 'the trucks, how¬ 
ever, Hull'er eonsiderahly under the severe heating and vifteii need repair 
and rephacenient. 

The Orondal channel furnace is the one most freipieiitly ajiplied 
for burning ore hiiipietles. Its construction and operation (including 
the trucks used) is ilhrstrated and dealt with in the de.scription of 
tlie .Swedish Magnetic Iron Ore Dre.ssing and Hriqiiettiiig Plant at 
Floghergct included in the next section. 


See jwiees 111 .'.I, .'ll, cv 
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BRIQTOTTES AKD BWQTOmHO, 


Addition of Binding Material to the Ore.— The' waggons, cot 
taining the lime and .sand, and the ore brought in tip-waggons j eJon 
the track /(, are conveyed to tlie upper storey by the lift , ')• ■. 
workman now tips tlie ore into the two loading hopjters i (.se -ction 
AB and CD), and adds to each charge one truck of i(uartz-mei en. 
one truck of lime. 

Admixture with the aid of Steam and IVater.— As soon i ts th. 
two mixing machiniM 1- (.see tig. 18 on p. 104) have worked up thei: 
charges the trap-door of the charging hopper t is opened an <1 tin 
contents, which always contain tlie ore, fpiartz, and lime in thej sami 
proportions, fall into the preparation machine. Under the inil;uenc£ 
of steam and water and the heat from the jacket the lime bei-<>"ief 
slaked, and an intimate mixing of the charge is ell'ected. In .'alniut 
lifty minutes the operation is complete, the mi.xing niachii"'- 's 
again opened at the bottom, and the material falls on to the 
I above the presses, and is shovelled into the charging hoppers 0 ( 
presses by workmen. ' 

Compression and Hardening of the Briquettes.— The presi.'’''* 
are of the type whose construction and mode of operation ar'*" 
scribed on p. Ill ti seij. and ilhi.stratcd by figs. 28 to 27.' Each i”'®’'"* 
can easily produce 10,000 bri(|uettes, each of .5 to 0 kg.s. weigl^’ **' 
10 hours. 

'J'he finished brii|uettes are taken fruiii the presses and laid oi * 
hardening trucks arranged in .series on the tracks v. 

As .soon as a-waggon is full it is pushed on to a travelling pla 
running on the track o, and is transferred to one of the three liarde "">g- 
kcttlcs p (section CD and plan). Here the briquettes are liar. 
by subjecting to the action of steam at 8 to 9 atmospheres for 
8 to 10 hours, so that, including the time required for opening and 
closing the doors, each kettle can easily deal with two charges overy 
24 hours. 

The hardened bricpiettes can be delivered immediately t(^ the 
blast furnaces. 

ESTIMATE OF COSTS" FOR THE FOREGOING TWO- 

PRESS PLANT. , 

1 

Output. —For day and night working the output is 200 tons iflaily, 
or 60,000 tons of briquettes per year of 300 days. < 

' If desired, rcvelviiig table presses can be supplied instead of tlie " long” prei*>e». 

" According to tigure.s supplied by Itruck, Krctschel & Go. 
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A Costs of Installation 
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ititiQi'KrrEs and mtiguK'n'iNO. 


('/) <S 7 <’a») (Jdusii III jit 10)1. 

For .SO IdiiH <>i on' briiiiictloH (tlic output- of a press in 10 lioiii's) 
alxiiit .SOOO liirs. of sO'aiu an^ recpiireil for the tuixiiijr iiiachine.s and 
liardeiiinir kettles. Daily, therefore, for 200 tons of bricpiettes 20,000 
ke.s. of .steam, correspondinij to about 280() kus. coal (assuiuini; an 
evaporative power of 7'2) are n‘i|uireil. 'I'hi.s corre.sponds to a yearly 
('onsuni|)tion of .‘100 '2800 kf.OOO kea., or 84 douhle loads of coal, 
which, at 110 M. per douhle load, uives a total cost of 0240 M. 

(C) Klech'icnl liiK'iyij. 

On an average 100 nominal H.l’., eipiivalcnt to Dili K.W., are re- 
ipiinal lor .'100 • 20 0000 hours per annum. This corresponds to 

810,000 K.W. hours, which, at d-.a pf. per K.W., works out at 28,5(iO .M. 


(/) Siiiiill Moteriiih, c/c. 

.Small materials, wear and tear, sumlrics, cost . 8000 M. 


Sii III mil rii of thr .{liniKlI Win’fi nii t'o.sY.s. 

(a) Siukinc fuml . , ... 18,400 AI. 

(h) llindinc materials ,'15,400 

(c) Waces . ;j7 ,S()0 ,, 

((/) Steam consumption 0,240 

(c) Klci'trical cnercy 28,.')l!0 

( /) Small materials, wear and tear, and sundries 8,000 

'I’otal B. ' . . DIS.OOO M. 


('onscipientl w the working eo.sts per ton amount to ‘-''Id M. 

In addition, the license li'cs have also to he considered. 

Remarks. -The ligures taken for wages, cost of fuel, and electrical 
energy, and the price of the additions, corresjiond to average conditions 
ruling in ('entral (lermany. fly sub.stitution of the figures ruling at 
the place of erection the linal llgures are more or le.ss altered, but can 
easily he determined with the necessary accuraev on the basis of the 
alxive estimate of costa. 

B. PURPLE-ORE BRIQUETTE FACTORY WORKING THE 
QUARTZ-MEAL LIME METHOD AT THE KONIGSHHTTE, 
UPPER SILESIA. • 

In 1!K)7 a briiiuettc factory was erected at the Konigshutte, next to 
the li.viviation plant in which burnt pyrites from Rio Tinto and else- 
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wlui V arv .i. *1 an«l «lf mK rn",*.] f.ir (In- pnrj-ws’' of pn-pann;; 

iar;^<‘-ju.iij'Itn-'ot IiMvjHii'ii pui}'!*' "it fot suM-hm^ iti Jl.i I'tast 

furiuKH' I In* I'laiil wi’tlNS I h luiui.-u lu r '' hjn«' hh- tho'l an<l 

hil-s Itcrti I'Uiit Itv I'r'H k l\IflM'lu-i .V <'o o| <khal'iu«'k H^auiU on tin* 
«if th'- ivs-' faoton alifa*]\ 

f MialK a iniMun* »if IH p« r pinj'!'- ou- ’• pi-r i|iih kIiiu«“. 

rtii*! i p«'r (vtit fine'^aihl i-' i-thjU'tlfl l-nt l•«'<■a''l"llail’\ u-'ii ii'li llu«' 
<lii''t fitpl tu* '-uii'** nfrat* ^ ar«' 

Siri'’i‘ (hr pnrph' --m* fh'iu th** Ii\i\ia(iMj| plant rotjtaiH’- -ii an 
a\I’ti •'» p.-i (.nt.oi ami ''inrr tin* Miitahlr <-otn<'nl •*( 

at* r t< r «■<>iiiprrv,i.in Is M !*> IJ |*« t r< nt . al«‘Ul .'ia pn «■* nl .•! (In* 

pnrpl*’ '-!<• nitjst tij'.t Ik- 'hi*'*! t<* ’J (•) 1 p*-r Nvat- i in i\ .V 

l*f<-it«T «li\ino plant Tli.’ -lin-'l in thm >vn\ is th* n I h* a "U^hl \ 
nn\* *1 \s if li (In* \\ <•! pin pl«- <ir*- ami tin* l•ImllIl;J niat*iial in fw" pi*’ 
paratn'ii "f inixiiii: in n luri'-'i forthiilv niiniit*-^ Pijiin;’ this fun*- a 
fin I Inn I * <li!it n 111 .*1 t In- m* -isf m •• f* 'lit *'nf m .ih-.t.-.l t hi"ii;^h (In* a;.;* m y 
nt (li<‘ |a<‘k‘t ir'a(<'*| |.\ sfcaiii at h at rii"‘*p}n rrs 

Tin niixtni’ m pi'-as*(j ni t\so hu(i/i>ntal prisons int<i la njii<*l Ins, 
whn-h ai«* tin n liai *lfm •! in ' w *» hai *1. nin^' !>< .ih is ( In nmi i« s in h n;^( h 
» m-'t rns tliann’(< r I uml*” a ■'(, am pi * ssm •* «>f s at nn «sphi m -* I**i Kt 

hoin •, iIlM whnh tlms )m\*' .i isanpri-ssK .• s(i*nnih i,} alxait 1 «’m (*» 

lot) k_;- p.T s.j (III 

M< am IS ij- ra! n-l in a Lam .'mhii !■ l-<.i I'T s'juai •• nn ( n s )n*at 

ni;^' '•in fan* \ t lie saiim t iitr t his suppli*'' a In • 1* shnnl in;^ Mi;^nm* 

*1 In' manlinn'- ami pt.-ss»-v ai*- 'Iim'-ii h\ an nh-ntiin ni*it<ir (if 


lal II i‘ 

Tin liail'. "iitpnt (in 1') Inans) of iai'pi'llns atinajn(s tn almtit 
2J aDO Ijrinks. oi a total u.'inht ..t 120 t'*ns, 

In tin* w.rikin;; y‘'ar LtOS 00 th*-a\♦ ia;^** nnaithlv output was 2015 
Ori'jUeltcs 

Thn tull.iwjn;; \\«)rkpnoph* am nnnn.ssars' for tin* snniilfain-oiis op«'ni 
tion of the two pr.'paratioii nianhmns ainl {irnsm-M 
(1 » For oonvn\ ino tlip orn • 

in t 'I'n tlm diyino plant ‘1 fninah-N. 

ih) Fnan tin* liryin;; jilaut t<» limpn-tO* f.u-lory 0 
('■) lixivi/itora .. . () , 


Ci) (III tlip ilryiii^ jilaiit 

2 mains 

1 female. 

C!) .. lift 

1 main 

(1 fcjimileH. 

(4l storai;!- Ijiii-- 

0 muh s 

4 

(.Ol . pi'i’iMiratiiiii iiiii/'liiiiiii 

n 

0 
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liliKiUF.riT.S AND HFK^I K'ITIN'i;. 


(h) (iharninn the pres.ses 

0 males 

(1 females. 

(7) On till 

presses 

8 „ 

0 

(N) .. 

liardeninn boilers 

. •'! ., 

0 

(!») 

steam boiler 

0 

0 

(10) „ 

(dcctric motor 

1 male 

0 

(II) 

lime mills . 

1 „ 

0 

(1-2) „ 

sand mill 

1 .. 

0 


(IN) On ii'paii' wnrk 2 inalrs D 

(I4) liitailnii; bri(|H(‘tli‘M 0 ,, 8 

Tntal . . 2N iiii'ilos N1 IVinali’s 

In nililitlnr] tlirre ih the foi'enian. 

With to the n|i|ilicalinn of the hriiineltes and tlieir ravonr- 

ahle inllueiiee on the wni'kinn of the blast fnrnaee, tlie Konieshiitte 
works inananmnent i'e|)orts as follows-— 

‘■On an average, the (|nnntily of bri(|netti‘H workeil np with a 
normal rharee amounts to about 15 per <'etit. 'I'lie furnaci! works moi'e 
rapidly, the pin ii'on piodured is of milch niealer innl’ornnty in com¬ 
position, ami the coke consumption is diminished b\- an amoiint eipial 
to the increa,se in the ore eharyed, d'lie line dust has become poorer 
in iron. Allhoii^h the cpiantities piodiiced ha\c not been actually 
measured there is undoubtedly a diminution ' 

C. ONE- OR TWO-PRESS FACTORY WORKING THE GERMAN 
BRIQUETTING CO.'S METHOD AT THE FRIEDRICH- 
WILHELMSHtiTTE (tin 52).' 

The Sien-N'as.saiiische lliittenaktiennesellschaft at the Friedrich- 
Willudmshntte. Sien, has inected and worked .since 1507 a bricpiette 
factory (sec tin. 52) for the application of the method of the Deutsclien 
Brikettiernnn.snesellschaft, Aiteiikiichen (p. (11). 

The ores to be briipiettcd (usiiully line-nrained, roasted .^icnorland 
spathic, ore) and the bindinn materials are carried to the upper storey 
b}’ the lift A and shot into the bunkers I) and C. 

Admixture of the ore and bindinn material i.s etlected, first by 
the distributinn table 1) and the worm K, which latter discharnes the 
material throunh the downcomer F into the odne-runner (1. Here, 
and in the adjaininn mixer, the material is thorounhly mixed and 
moistened, after which it is conveyed by the elevator H to the 
Siirmann press J, The latter works under a pressure of 4('0 atmo- 
‘ Sldfi/ unti /'.'isr/i, Xi' 10, p ;i'24 
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D. TWO PRESS FACTORY WORKING THE SCORIA 
PROCESS I 7.1 :.7i 

Tfii- .111 .iiii^*.|ii'.iif 111 ;i t w II [ir'.'.> t;irl'ii\ fm wnikiii;; tlii' Si'niia 
(Sr .II'I ( M s'll'rhall, I katiiiuii'l I " i- |i. lilt) ran la- rallniril 
li nn tlir 111 r"ni|ian_\ 111 ;; ilia;;iaiii'- 

liy iiiraiia "f a hit llirtnirk Inaila ol nri "i (Iiir ilual in a roini'yial 

Ui thr t'lp "tiiiry and i in|itn-d into 'I'riarr lii;)i|iiia hy inciui.s <if a 

rotatory ti|ii>fr. wlilic thr ^riannlatcd hlaat fuiiiiio,ii nlag Hli'k' ‘’an'll to 
Im nsi-d as biiiditi;; inat- nal la cairied up in the Kainr way and 
.supplied to a slakiiio drum when- it is tiratad with hiija-rln atrd strain 
prior to heiiio di.scliarord into a stora;'fi hop]M'r 

Hidow tin: liop|sTS are situated the levolvilir 'listiilaitora, wliosa 
plates stand alsnit HMl min tadow the lower rd;;es of the hop|ier. 
The mateiial spreads it.s.-lf uniloimly on tin- La hie, and hy nieans of 
accurately adjiistesl s< ia[H:rs pre drterniineil i|uantities of ore (or flue 
(lust) and slag sand aie supplied to tin- eriitral reyolviiig tahle from 
the resiR-ctive di.stnhutors on either .side. 
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worm conveyor, 
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Tli.-y ar,'tli.'ii ,1 |., tl.,. .ii ..I' , l„ al- .i for 7 

lOlioui'^ wh.ai tli.y an- f..i ,, .i.v .■iih'iKV ( hr lianiriiiii;: 

taah-rs air nui'lr as hair a' I la I ia \. ilinr |i,al !'■ a iiis 



ESTIMATE OF COSTS' 

TIu! .Mitpiit of Ihr fon-Koinj,' plant, uorkin;; .la) aial Mi;,'ht ahiftB 
(20 Ik.ius), ainoiMits to aUait HMKlO Innpi.al-s p,., ,|ay. or alajiit, 
12,(H)0,00() ,,rr year .,f :i(Kt workii.o .iay.s, l-k.l, hri.pirtk* w-io|,B 4 
to 7 kos , ;u-cor.lino to its shape uii.i spr.atir araviiy, s,, that th.' l.itui 
w.-ioht is alKMit 4S.OUt) to «4,(K(t) tons ja-r aioinin. 

Ill tl.r cas,- of til.- .•X.-I.isivr use .it slat; -san.l.as ,l. s, nl»-.l ula.ve, the 
whole of the hindinir material i.s availahh- with.nit c.r,l a.a a waste 

‘ A(4kn, Nil. |t», J, -ri', 





imiyi'K'rrKs and imiQUiiTTiNc 
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prodiirt of (III; llla^t fiiniiicc, and under these C(jnditions the following 
represeiit the eosls of installation and prodnetion;— 



A. Costs of Installation. 

(n) Unihlings .-iO.IHH) M. 

(h) Meehanical ap[ilianee.s (aoeording to .special tender) loD.ODD.,, 

Total A. . . . ITD.DOOM. 






B Costs of Production 
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i.. 1 w. II ami I (I v() • , I ill NI 

II a- ,n (In- na nf lln- t.||i|l!.tt. Ia-t<.t\ nt (|,n Kl 1. <!l mil 

AilC''iliuttn ai Ikh.-uihau-'-h .t < <in-i-1 in;; nf t- j-m cnut slu^; 

sam! .iii'l ^{-'1 'nil! -lUi' kliiin- m ii-iil i,>i l.imlM*;; llm- rlij-t fin- (u^tH 
nf |>nwluntlnn am lialurallv Minu-a"! <] i»\ tin- cn^if n| (In- ;uid<al llllii*. 

E. FLUE DUST BRIQUETTE FACTORY WORKING THE MAG¬ 
NESIUM CHLORIDE PROCESS AT DODELINGEN (Ii-k. 50 

to .').S) 

'I'lim pliiiii \\;i^ limit Ml Au;;u>i l»\ (?in<:k. Kn-iM'liel At 

('oinpany for tim Kis.-nlMitt4‘ii NklinuvnmMi, IImlnlinm-ii. It hiluat/cd 
on ill*- ^lo{>•' of ilin M-nii\vniks' slaj^ linap a<l\ahta;j** lujiu;; taken of 
the ditl’nrniicns III h-v.-l to <lis|;.nsi; with a[)plmn<a;H, sncli iw 

eleval^n". nt<' 



SMtion at A R. 



rian. 

Kh.a. »ii aTiil 67 . Kliii' iliist liiiiiueM.! factory at Diicfcliiigcii norkin); the iiia(;neanim 

it'lilnn.l*' tnA»lio.> 















ri.ASTs. 


15.5 


i ih-in*-tli<-i U'''(l. hi W '^oliunmrluT ^ -'lum hIo iiH t}i«H| 

■jlia.*'h-.-jj .i.vth j> .T) 

: 1 li»‘ (iu»*-ijx «•»! 5 M t al(Ui^‘ ;» j>u'<xislin^ 

ftriM'k a?i«l slmi ini'i i'lmKt'is S. >>( al^-'Uf ii) riiloc iinii.v rn|'M< i!v 
■•BoUi I'lUH arr jirovi.lr.l at th<- wifh (alJ-N 

’liit'Ii i-Hij"*’ 't> tiiiilc aii«i coii-iaiit •jtiaiitiDrs of lino ilu-vt t'* fall 
;^int<' tli‘* ainl inoistniin^' woim tr<'ii;^li ' 





► l(» .•’H W,.* *'• f i"*!->ry it I> 1 l‘'li»iv'‘'J t t ).< •.I'lni ‘ nlm I'l^ Mi'lliif'l 

'1 hr iiiartir^iiim chloriijr li'iuoi is loim-yisi jij tiirik wiirjjoiis iitiii 
fni[)tii-(i into lmilor-sha[«'ii contaiiici's /,, situ,it.,.(I Im-Iow tlu- (loot of 
ihe fartor\. From the tank /> a jtnmp disrhai ois thr li'jnor into a 
vcas.-l y siliiatril alKiut half way iiji tfiu huiikir. 'I'ha li'|Uor ia 
thrm-e convt-ytd hy a ])i[»' to tlm troil;th n in ih‘initr 'inantitirs (1 
[a'r fi-nt Mo('|,to!i') ii. r cent, tliif iliiat) ri-onhili-ii l.y a srraw ciM-k. 
In ail'iition. tin' lln<' ilnst is also watrr-s[irayii| from a low roniKMlril 
with till' «at< r |ii]H' 

'I'hc hri,|uettino mixtnir tlins |)ia|.arr-(i f,ilis from llm front (tml 
of ihi; worm trough s into tin- cliarging latx of a largo hydranlic- 







15 (i imiQUKn'KS AND HRIQUKTTINO. 

|iii(Miiii:iti(: ri'VDlvini' table press /< of the latest type made by Briick 
Kretscliel a; (tompaiiy, as described on p. lid. Here it is compressei 



I'l.in. 



FlO'-. r>9 iiml 00.und plan of .i tuo-pre.sj. tactory ojH'ialing tlie 
Ivoiiay Mt'tliod. 

to brii|nettos of about .55 kos. in weight, which are automatically 
removed from the press by a Imud conveyor h and earned to the 
loading track, where they are removed into trucks, lu 10 to 24 hours 
the brii|Uettes are ipiite ready for .smelting. 






roMri.Kn: ruvis 

Th*' wlioK- 111 Nvhicll li:!-' Ih'UI I'M 

pri'^s, is lv,lf lirur*!! 1»\ .1 Ill' I'T .Utti lh.‘ in. till sli.tU 

mptaliit)"!! Is \.i\ siuij'le aii'l w-ll 

F. TWO PRESS INSTALLATION FOR THE r6 NAV 
METHOD U':,'" '"“I 

Ai’i'iihlirii; tn ill-’ j'l.iii'* "1 til'- \ 11 111*'; ii< 11 I M 1KI (I ii I Mii'^'-i’''•'■I I 

Schaft 111 l> 11 I '. [ 'ill ! h>- I'i.lltl 1< 'I \S. ‘I k lin; I )i-- lii'M hi 'li . h - i li) ■'" I < Ml 
|). 1.^ t U" ll\ -ir.iulx' lh’lia\ |M<-ss.-s(j. r; 1 . ' w ) 1, .Tl I ,11;^. <1 

as lulliiws 

’I'll'- rni'h <Mi- I'lss,, If.Mil til.- I..'ill.,; h.-)>|” r ■' li\ t lx* « !• \ it»>i 

jfil'st t'l t h*' - il '1111 -M. \ r • will'll S. M t S . .1)1 I h- . " 1 1 S.- I M «• il. j.'>- ll S It «>II 
a olliit'-, .-ill'i f 111 - 111 t 111 ll (Mr N'-s l! a W :l\ I'M lilt t “lin It 111 ^' \S ll I h ‘ t li'• 
ih\<- III.- lalh' in'" tin- lar;;'- hiink'-i >1 1 I'Mh ’Iim it i- <iia\\ii wIhmi 

rOijUll .-'1 - Ml I'' til. hall-i ' ' MlM-\ "I ' aJi'i -'ll' it ml' • tin- eh ii ,'ili'; lti/j.|i«-l s 
// <'»t t In j)i. -s. . I’ln- hi It rnn \ . \ .11 </■/ i« iii-' \ ♦ I 1m- r.iiii ja * '>•«« • I hh n'ks 

f(M hr.-liiniM 

Th. h','ll iiiIm- .tj'j'hmi.s th-- with (nj.i Iiim-h, 

ai-ci)iinila'<'I-* inuit jj-iid s aii'i • 1 i^f 11 hn'. i -it-- siiuit**! "ii tl,... 
jH'ti, Mr- (.1 ’.Im- [ill -s r..nni 1. If blank in th- ilM^iain 

ESTIMATE OF COSTS 

I R(iniiy Briquetting Plant with a Prea3 for GOO,(XX) kga 
Piesaure 

(hltjiiit jM I 'ini.iliii .'I'l.tMH/ t'Mi-' "I titns|i<'l i»M'jinlt«s iiii'l«-i a 
}'(!«> atnicHpin-tc-' at-- pp-'lii* *-I in 'ia) - "I liOwmkin;; 
liiitm-i ’1 li»> s|,. ^ia\ il\ ni‘ tlif tiiiis}.. ‘1 hr;-|ii<-tt*- 'J '> 

A. Costa of Installation. 

1 I’p-ss iiH-liisi\p of iii'-Ullation afi'l nirria;;*- ih'jtMH) M. 

*2 'ri:in'*iiiivsn,n, ami conv fyin^ ap|iliain''-‘« 

thf ]Mi-Hs i(M,)in lOHOO ,, 

‘i I’o'iNil.K' atixili.ary ajijilniiifn-M Unix* r-'. Gri'IS sji-vi-s) 20,000 .. 

4 lhiil‘hii;;H ftn<i foundations 2.'>,t)00 ,, 



Total A. 


120 000 M 



158 


BRIQIFETTES and RRIQUETTINO. 


B. Costs of Working. 

I. Sinkinj,' Fiiiiil anil Interest— 

Mneliines, 10 (-5 per cent, of 1).'),000 .M. ■ It,.500 M. 
l!inliiinos,ete ,.5 f .5 per cent of‘25,000 .\l. 2,500 „ 

Total 17,000 I 

2 Waee.H 

Daily inj2 inaeliine attendants at (iOO M.- 12 M. 

two 2 liitens at t'oO M. , 0 „ 

•sliifts. I ii lal>onrcr.s at .'!'.50 M. 21 

Total . 800 41 .\l 12,000 „ 

8 Power 

With a jiower eonsnniption of 85 II.I’., 85 ■ 20 
800 210,000 at •'! pf. ))er II.P. lionr 0,800 ,, 

4. Materi.'ds and Repairs— 

10 per rent, of tlie installation costs under I and 2 7,500 ,, 

5. Sundries and (loinjiletion . . . H,000 „ 

Total B. 52.000 .M 


('onseipiently I lie costs of proiluetion |)er ton hhT" P80 M. 


II. Installation with a Powerful R6nay Press for a Pressure 
of 1,000,000 kgs. 

This [ilant ha.s an annual output of 50,000 tons of hrii|netles, with 
a power eonsnniption of l!0 II,P. 

The installation costs are raised to 150,000 M . anil the working costs 
are raised to 01,250 .M., hnt the costs of prodnetion are nei.erlheleas 
reduced to P25 M. per ton of lirii|netles. 


G. BRIQUETTING PLANT FOR THE GRONDAL METHOD.' 

I. General. 

In Swi'den the onrichnient of poor iron ore deposits (formerly con¬ 
sidered ns not sulliciently \aluahle to he worked) hy inagnetic con¬ 
centration and briipiettini; or sintering has made considerahle progres.s 
in the last few years. 

1 <i Pi'.nike, “ iMilleiliiiiyeii iiliereiiiiyii iieiieie solivuslin'lie Aiilayeii inid verfaliren 
fur .ViiflHTeitiiiii! mill llntetlieruiij; \oii Kiseiirroii iiii.i Kie-.ililiiiiinloii,’' (Ihukauf, 
Kssrll. ISOS, Nio -111 ami 41 .iSer also p lli/.ie/ 



rt>jirLn‘K pi.\kts. 


inn 


■f A(V«)J of lln* Ko\ :ll r,.finn<-n-|.»l ( of St,M‘K 
Jill ' thr i..|i mI (Ilf Su.'li'-lj II on - r.' •*!) j'jtU <•< 'll* < nt ul i-'It .iii>l 


1 


ill I hr \ . JIT llMH. \n U'- a'* ' 


t 

■( 

? .M • . s ■ 

1 


N!.,V> N 

I . I , U 

I n 


t/''!,' fi.: 


AI f' • I ' III I a I »ir jni}\tin' or.'- \\<-tr niiinh O'Im . nMuli <1 l'\ 
;a;^iirl If < -1 r s*|‘,u af-■! s . >1 til.' \\ .•(Hr-M ■'111 l‘'o|s^i.n l'.nks‘'n (ii'iitlal 
Ik ni.uiii ^I II K man anil ot In r sV'-l 'iif’ 

K"i Iin< K j»u}\<in-'>i ma^'m)ii’ non on- tl.f ni'iil irj iat.'lU iiii 

irov-i ^ll.■nli.^l ni'tho‘1 of ]>t. j>.u a! loll \Mtli --iilrruii-ist '■oin|>ii -'-Ion 

ftini I'lKitiitrn 111 a rhanni I oM-n ha.s h altii.''-t unixti'-al 

Hp|»li*“at Ion I'hr !■- .»!•,» a|t]ilir.l to iIm- tr'alimnf of |>ui|>h‘ 

Off ainl o!1 j.ou<i.j..i iii.it* I lal- in III ^'r 'jiiaiif it n •- Tolli tin- nio^t 
iinj'oi i.iiit ,S\s m I'jU* f t III;; jtianf' tliit at ll-fini;; an*! tin* om¬ 

ul Hi U.imlioi;; a|'|ti\ ih*- <iion<la) nr th-'il ( )|' th.* total ,S\\r-li h 
liii.|n,ttr pio‘ii|it)on ol t-ai‘- in H-iiano \\a- rii<hti.| 

uiili .'*< H'o I. n- iioiii maoirtir non ... iit lal* ami Hrl'-nw 

K >1 a with J I 171 tons f loin I tin I-)' «a* *« 

I'oi-otijf \-ais th‘-Hromjtl j*u(rij!s havr 1 m.- n o|» lat* <1, ami m-u 
plants (l<'i;;m*l }t\ tl.-' ‘ Mrlailiii^iska I ‘ of Motklmlni, 

of wlm’h fn ; t *}i*- in\ > nl‘it ( oistaf HromI ti is a im-in hr r 

A's-'il'lin/ to Jiif**! nialion f.\ this r*.mjtaii\ tli*- f-tll-tw 

ino woiks lisijio (Ins svsiu,, in |Mot; ni Swi-.i.ii ami othrr 

rouutrn - - 


' n,./o. r ,f. h -.f-i,. Iinf7 I' )3'.H 

‘ Ml' - r C4':<i '<f tit.* ou- j-i'"in t ,..ii < ■<ii-i-|j*. <.f hl.-i. k i'..i^'ii. tj* in-u ‘.n- .ui'l 7 '» 
IKT « e!;t ' it ki'lii* _\ n-'ii "r<- 

'I I;.' 'fi. : jT'xltl' ti.ili of Ifi-lfjfi^'lK'l;^ *A'.aM li.i\r Itt-rli ma< h lil^'la r li.rl IP-t 

a ^'r. If ankr jr.t ili. w'-rk* t.uf <■( o|.rr.iti->ii h-r a h.hi; tiiii* 


Tai!|,k 
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S,iiiil \ tki 11''.!« ni \ Akhi 

j A'UK'im/ 

i Til*' llitll*lr|I,ill*! Ill'll Oh' 0'> 


K, 1 ’. A- W . iwl.iui 


r'liiiui'tiDi^' 

, < 'iiiiii,i\I'll, IIIiijiii tin 


Altjuil'' Miiu"h, r.[ii|Ui tlni^ 

I s A 

I’- lltlHV h.'Uilii Sti I 1 t’i> , ( 'ill II . til l.lt lull ,•Hill I’ll K|Ilrl I III;.' 
r.<'ik''iiui' iiiiN < 11 . 


1 ( 10 ,ljuo 

l.'.o.oOfi 


«■|)iii'>'iiliat's 
.Ili'i i'lii jiir 


III 


If .,000 

f'.OOO 


lujiO't 
i:- ilOO 


i;om,(iO() 


'I'lir rcjHilt on p. liii 1 )\ Messrs I'altinson ami Stt'ad ’on the toaai- 
incnt oi ll(‘rr.tn^ ores hy tin- (liciidal dia ssin^ :unl himpiettini; nu’llnHl, 
tind tho Indnisionr o( tint bri*]tint Ins durin^^ simdtiny;. is of spocial 
intnrost. 
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report piocneds 

Tins liri^piette 

is exee 

llent in e\er\ 


It is lull'd, porous, and possesses the most <lesiral)le propttrties for treat¬ 
ment in tlie blast furnace." 

* In tlu‘ meaiilniio (Ins pliuil h;o hern eipupped \Mth inagnetu'ete'•eji.'nat'ir'on 
the Kdisiai dn ooneentration jiiiiuaple 

• Jouin lion and S(ffl InA , 1904, No I 
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^ &ie follow ii,;; tal.lr (li.- i.u.M. u'Xiih. ,.f , IMI aimlvs.-a „f 
)il.> or.'J, aii.l t'r-ii, \ 

!» nMiiiuni'UMt. <1 



111 til.' t.'llowiiij .. t'M. ..t ll," >n.cli 4 i (,|.,i„|,,l iii'iiiilali,,,,.,, 

♦IllJ.I.il ar, .i,-cnl.,'.| llm ar.-ll,.' !• 1, ,-l| 

Iron 11 |. {'■ .u: in, IM.'II 111.] r.n.|U. lima |.| mi at .s,,,, ,||,.|,a, km in ll,.- 
I'.ilaiii.' |.|..Miir,', limit m |:in.', an.I ll,. |.ur|i|,. I,n.|ii.'liina woika 
of ill.' II. UinalimaH K.i|,|,arv. ik^ A k i n I.. ,|,ia, | .,v).,r|, is s,,,,,,. 
ol.I.'i- lull has I.,', 1, lii.iiiahl iij, lial. I,\ till' iiislallalioii of ihikI.-ii, 


II The Flogberget Magnetic Iron Ore Dressing and Briquette 
Works at Smedjebacken (ims til i,fiml I'itv-s l| and 111 ) 

llii. criid.' or.' is a Very di'iisi' hai.l mat.nial .-miilar (o gr. i'imtono 
in character an.| l•..lllanls inayni.lii' iron or.- in a tlncly di\i.|.d state 
its ir.m content only anioiints to 27 to 2I» |,.'i' cent (tlitain.'d in a 
closely situated o|i.'n working hy liaml drilling and hla.stiiig, it is 

brought away from the workings in hiie.ket.s and tiniied into woodeti 
yol.. II. 1. 



bunkers, from whence it is conveyed to the upper atoreyntJjM 
dressinf? plant in trouj,di-shaped tipping waggons. 

■ 'I’he spacial arrangement of the dressing and bn(|uetting plant cM 
l,e seen from the plan shown in llg. 61. The works is situated on the 
slight incline of the .|uarry so as to utilise the fall of the land The 
three Ic.vel, main huildings of the dressing plant is overlooked by the 
tower-shapwl stone br.aikcr and store house, connected with the top 0 




Kio. ei.-C.iouiul i.lua Ol tlie magnetic ir.ni me .Iressing and Iniqnetting plant 

the bank by a bridge, and is itself connected to the briquetting work^ 
by means of a second bridge. The bri.iuette works is made up of the^ J 
press house and the long furnace house, with the gas-produeer house :■ 
and loading stage. - 

(a) The Dressing Plant.' 

'I'he nature of the crude ore necessitates its being ground to tW 
very Hnest degree. Rich magnetic ore concentrates are obtained fi^ 
the sand and slimes by magnetic separators and sent to the briquetti^ 

plant. 






m 

THe process of dressinij is indicated in Plate 11. 

. . the crude ore is first passed tliroiieli a .stone laenker and reduced 
,to lumps of about S cm. in size, wliicli fall into a spacious storaee bin. 
From this it is conveyed by feeding rolls, an endle.ss belt eon\e\oi', and 
a chute to the wet ball mill of the firondal type situated in the up])er 
storey of the main building. At the saint' time water is allowed to 
flow in. 


The very simple milts are made up of prate Kara and armeur jdates, ate 
metres in diameter and 'J metres in lenetli, and ennlani h.inl .^ll'el Palls of 
varitma sizes up to 145 mm. in diameter and Id kps in weiplil, iln- (nial 
weight hemp about 1 ton. The mills are half full of water, and re\ohr .n the 
rate of 28 revolutions per minute. Ahoul l!-7 tons of eiiide ore aie umked up 
per hour, and the wear of tlie halls m ahout 1 kp pei Ion of ore poudereil 

Ore charged in is gradually ground liner and liner by the loHmg 
and falling balls until it is line enough to How from the eeiitre of the 
external hack wall of the drum with the steady eiirieiit of .sand and 
slimes. 

Tim slimes How into two slime separators with sloping side.s Hai- 
magnets are arranged aliovo the settlers .so as to iiiHiienee the siiil'aee 
of the slimes. The diinensions of the tanks and the rate of How of the 
Slimes anil of the rising clear water are so chosen or adjusted tliat all 
-the fine granules contained in tlie slimes sink on to the slojiiiig sides 
and How out at the bottom, as crude sandy eoneentrates, tbroiigb the 
draw-otr pipe of a magnetic separator, while the, finest ]iaiti(des rise 
with the water and are drawn oH' as waste .slimes into a gutter at the 
front narrow side of the tank. Any line magnetii; particle.s, however, 
which may have been carried upwards are retained by the iijiper 
magnet when they come into its magnetic Held. Ultimately they ball 
up into small lumps, fall ott', and sink through the water to the other 
concentrates. 

U The sandy crude concentrates are sent to the No, .5 double magnetic 
iseparators of the Griindal system. 


• Each separator works with a horizontal electro magnet moimted in strong 
ieariogs. Several (about five) pole pieces radiate from the a.xle towanls the 
and front of the drum in such a manner as to nearly touch its inner 
;j^face, and in this way a large magnetic field is produced. 'I'he dniin eonsistH 
h alternating laniellaj of soft iron and copper, and is closed at both ends with 
projecting rim and a disc bored with a iniinher of holes (sec lig, !), p. !)2). 

the drum is a vat divided into a small liack and a large front 
by a partition which does not quite reach to the. bottom. The 
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flliines flow from abovo into the rear compartment and rise up the 
partition, near to tlie bottom of wliich a powerful .stream of water is 
introduced Tbi.s drives all the ^jranules towaids the surface so that 
they come into close proximity with the drum revolving alxjve. Since 
the lamella) of iron are strong magnets while they are in the magnetic 
field of the pole pieces, they attract ail the magnetic material from the 
slimes. The unmagnetic material flow.s along with the water over the 
two side walls of the vat into the outer tank provided with inclined 
walls. The magnetic ore eonccntrates, however, cling to the iron 
lamella), and on further rotation of the drum are carried to the limits 
of the magnetic field, where they are mostly detached by the combined 
action of gravity and centrifugal force. If any remain adhering to 
the drum they are washed off by a powerful horizontal jet of water. 

T’hc magnetic ore concentrates obtained in this way are caught in 
a box with inclined sides at the bottom, built at the front, and washed 
into the back division of the foremost drum .settler. Here they are 
washed again and divided into pure ore concentrates and a middle 
product consisting partly of magnetic and partly of non-raagnetic 
material. The concentrates are sent to one of the four .shaking drainage 
tanks, and the middle product to a tube mill for further fine grinding. 

The tube or flintstone mill is situated below the magnetic separators 
in the basement of the main building, and in general re.sembles the 
German tube mills of Fried. Krupp Grusonwerk, illascbinenbauanstalt 
Humboldt, and others. 

It is 1 metros long, 1’2 metros dfunotcr, is cliarged witli flints from Malmij 
on tlie south coast of Sweden, and is driven at 2.5 revolutions per minute by 
means of tootlicd gearing. 

The “ middlings,” whose grain size amount to about ^ mm., 
are wasbed with a little water through a down tube opening into the 
middle of the front wall of the mill, and are crushed and rubbed by 
the rolling hard flints. When it has attained the necessary fine state 
of division mm.) it is carried out with the steady stream of slimes 
issuing from the other end of the tube mill into the pit of a neighbour¬ 
ing elevator. 

Tills elevator lifts the thick slime to the upper storey of the main 
building and pours it into a channel leading to a second vat with slop¬ 
ing sides, and provided with bar magnets as before. Again the finest 
waste particles are carried away by a stream of water and treated as, 
waste, while the coarser particles pass on to a second pair of magnetici 

P'ftTnn.TT'r friTlTI iPiTn,r^ nrMr*!!-O, ini> ri l nv 1 vr 4 tt-rotri fmr r>, rmTii, oA'J « rWrmrTl irttWrf*#. 
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' magnetic iron ore conccntnitos. The small piopoition of " middlinga " 
obtained is passed to the tube mills and heated over aeain 

The concentrates issuing from each magnetic sejiarator Ilow (o an 
oscillating iron draining tank (tig III, p 

These shaking Imoos ,u<i lra|M'/iimi slMped m ■-ei(ion, .md, \ie\M,l lioiii the 
side, have the appearance of imeipial M.le.l right .mpded tiiimgles, they ate 
mounted so as to he ea|ialile of re\iilutiiin aheiit the pms eii the sides and nf 
vertical displacement, tin' front heing suspeiahsl h\ a eham passing mei a 
hand winch, with a ratcliet arrangeincnt innuntcd close (o the ceiling 

When a shaking drainer is full it is lifted hy the wiiieh and idmiii 
until the upper edges of the side wails and th,' hinds edge aie in a 
horizontal plane. Whilst the wet ore ooiieentiates now Ilow in fiom 
above through a funnel, the hox is lifted a little and allowed to fall 
again by meairs of ti earn kt*yed on to a shalt ami acting on an angle 
iron fastened to the haek wall of the liox, the action hemg similar to 
that in a stamp battery, .-l.sa lestilt of these impacts the eom’entiates 
settle rajtidly and giailiially till the ho.x with a \eiy deii.se iniiss, wdiile 
the water llows over the front edge ol the ho\ to a lotaiy pump. 
The water rejected is perfisdiv clear. 

■ The eccenlneity of the e.un lift .iirioiiiils t'l I to 'J cin , while tlie hp. ed of 
rotatio" 18 .’hi rcnuhitioiis per iiiiimte. The c.ip.ieily o| the hov is nlioiil I Ion 
of concentr.ites, ihc ehc.st liemg ipiitc tilled allii ahoiil two horns’ steady 
ahukmg. 

When the box is full the front is slightly lowered to allow (he 
clear water on the surface to Ilow away, after wdiiidi the box is rom- 
pletely overturned, and its contents dischargiHl into a tiough shaped 
tipping waggon pushed tniderneath It usually has to he iemo\ed, 
or the removal assisted, hy liaiid, since the ma.ss is geuiTallv very 
adherent. The tip waggons are then diseliarged in the stoek-room 
of the hrii|uetto factory. 

The prepared concentrate i.s very jiure, jiml is drained to such 
an extent that it feels ju.st moist on hailing up in the hand, and is 
only moderately plastic. It contains aixmt 8 per cent, moisture and 
67'9 per cent, of iron, while the yield is about 37 per cent, of the ore 
employed. The iron content of the waste material (“ afters ”) aiiiounts 
to about 6 per cent. 

■* Dinve .—With the exception of the stone breaker, which is eipiipped 
with a Separate motor, the whole of the mechaiiieul a]ipliam'eH (hand 
conveyors, hall mills, tube mills, Hhaking Ixtxes, rotatory piimiiH) are 
■ driven from a central motor obtaining its electrical energy from the- 
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power station at laiilovika, 10 km. distant. The 10,000 volt alter¬ 
nating cniTcnt of the mains is previously transformed into direct 
ennent of 110 volts. 

Water eireiilation is maintained by a 10 II.P. rotary pump in-' 
stalled in the motor house. The pump lifts the water into a tank 
in a storage tower, from which it is supplied to the various machines 
reipiiring it Waste water (1100 litres per minute) is replaced by 
a liO II.P. pump on the lake at a height of GO metre.s. 

{!>) The Briquette Works (Plate III., and fig.s. 62 and 63). 

Supplii awl Cor/>pri'n.flij>i. oj'Ori’ t'oni-iailratcs .—The delivery truck.s 
1*’ (Plate 111., left), lilled with drained magnetic iron ore concentrates, 
pass over a short connecting bridge to the top storey of the pi'ess 
house, and are emptied into an inclined chute r, which causes the ore 
to slide to the lloor of the .store A. This is situated behind and im¬ 
mediately above the presses P. Originally there was only one pre.ss, 
Pj, and one channel oven, Kj, in existence, but .suhseiiuently a second 
press, Pj, and channel oven K.j, wen^ installed and put into operation. 

In the (Ircindal method of hrii|uetting it is only nece.ssary for the 
presses to produce from the ore concentrates hi-ick shaped stones, 
which are just strong enough to he piled on top of one another in 
waggons and tran,sported to the channel ovens without undergoing 
fracture For this purpo.se it is not nece.s.snry to add any binding, 
material other than the 8 per cent, of moisture existing in the con¬ 
centrates. 

The hriipielte pre.ss P, was supplied by Brefvens Bruk of Kitsmo 
in HID.'). It is constructed exactly on the principle of the Donsten 
stone press (liga. 1!) and 20, p. 108), is driven by the 6 H.P. motor , 
(Plate HI. left), and works with a hammer-shaped drop stamp weigh¬ 
ing 400 kgs., lifted, and allowed to fall three times during each revolu¬ 
tion of the driving .shaft by a three-lift cam. 

The ore concentrates are shovelled by hand from the store A into 
the charging hopper of the press, fall into a square-shaped mould 
frame on a slide, and are pushed mechanically over the mould in the ’ 
press table. At this moment the stamp, lifted by the cam with the ; 
short lift, gives a weak blow to the mass and presses it into the mould .= 
below. Immediately afterwards the slide moves hack, and the .stainpi-t 
now actuated by the long cams, with a lift of 160 mm , gives the nidS)^ 
two powerful blows, while at the same time the mould frame o" tho’-’ 
slide is being refilled. 
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On the completion of the third blow n I'rter in (he lower pnrt of 
be pre.S-s lifts tlio hhx-k out of the niould to the heedit of the tnhie 



Fiq. 62.—Coiiwutrat^ ststrf ind pr^?> n>>iti wi:); iwo Jroj. 
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BRIQUETTES AKD BRIQUETTING, 


l)n()uettes are in the form of flattened cubes of 150 x 150 x 160 ihr 
ill dimensions. 



The supply of the concentrates to the pre.sses by liand sliovelling 1 
necessary, since, as a result of its moisture content, tlie mass is tij 


plastic to slide by itself, even though it were conveyed into the charguji] 

Ik mn TTIXI r,«n xsf iV’l... 4. __ ... ** • ..Tl 
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just bores s hole in the imiss witlioiit cnusini; oontiimoiis iiiotiuii of the 
linaterial. Since tlie instalhition of (lie secoml |iivs.s, however, the 
Attendant has been able to look after both 

Cuiirci/dlifi’ <ij lid' I’i'iiil'' Hriijitiil'K Id lid' I'Idinii'l (hi-ns. The 
gquctte waoeons, with the low platform for this purpose, are '2 metres 
, and {fenerally eomsist of iron frames tilled with refiaetorv bricks, 
mounted on tno [lairs of wlu'els Their eonstruetion and method 
'loadinj^ean be fathered from lie.s. (kj ami ti.'). 

The brii|Uettcs are .stood llat in luelirn d parallel senes at delinite 
distjince.H from each other on the platfoim of the wai;ooii, O,, the 

first layer laid down in this way a second layer- is pla.I, so that the 

'bricplettes of the top lav’er make an anele with those of the lower 
flaj’er. The total load amounts to .Stitt kos., and the trucks ,so loaded 
are pii.shed one after another from the eential track (I’late III , left), 
first on to a travelline platform mo\ in” on the eross tiaek </, I'hey 
are then pushed on to the track i/|, and (heiii-e to the opening of the 
channel ovens situated at the end of this track (lie (id). 

C)ilci}ii(li(ju of Ihe Hrnin/’llrs iH Vldiniii'l I'li rinoi'i. 'I'lie channel 
ovens are heated with producer oius, and durino emilinuous woikino 
are provided with an uninterrupted senes of full lirnpnlte wae(,'onH. 
An oven .)() mi-tres in lenolh W'lll uecommodatc 2.S waooous, which are 
moved forward jieriodieall^’ with the assistance of a (laH's chain 
situatcil in the centre of the track below' them, and are in time 
conveyed rieht through the furnace. 

The trucks themselves di'ide the oven into an upper and a lower 
channel. One end of the waomm is grooved and the other tongued, 
80 that they can fit together and form a gas-tight joint Hotli sides 
of the waggon are provided with wide [iio|ee(ionK fitting into giooves 
filled with sand on the right and left walls ol the oven 'Ihe air 
neccs.sary for the combustion ol the producer gas passes underneath 
the waggon platforms in the direction of their motion, and in this way 
cools their wheels and frames. It then rises in Iront of the first 
waggon, moves in the upper part of the oven towards the combustion 
space, occupj’ing about two thirds of the length <d the chamber, and 
becomes heated by contact with the burnt brii|iiettes (see Plates II. 
and III.). 

In the combustion .space tbe stream of air conies into contact with 
gas generated from English coal in the bottom blast (irodiicer U 
;t4nd led into the oven through a shoit pijie. Ifuring coinbustion a 
'J^ilDjpcrature of 1300 to 1400' C. is produced. The burnt gases meet 









mm ■ » 



(JjtKe ohcomfb^ waggons in' the upper part of the chamtei 7 ‘ 
issue through tlic holes / (sections III.-IV.) into the cross flue Q, to 
flmwn off hy the chimney K. During the pas.sage the gases are CodiO^ 
down to helow 100 (i. ''=j 

('onse(|U(;ntly tlie crude briiiuettes led into the oven, since they are 
continually alisorhing heat from the gases, get hotter and hotter frt 
they approach the comVmstion space. Here they are suhjected to th< 
highest temperattne, and on proceeding farther they give up a portior 
of their heat to the opposing current of air. 'I'hey leave the oven a' 
alsmt the same teihpuraturo ns the exhaust gases reach the chimney 
namely, at slightly helow 100" (J. 

The utili.saliori of heat is therefore very erticient, the main loss 
being cau.sed by tlx; evaporation of the moisture (about ])er cent.) 
still contained in the rough bimpiettes. When the oven is dealing 
with iron-ore concentrates and |iro(lucer gas, as in this case, the coa. 
consumption never exceeds 7'75 per cent, of the weight of the roasted 
briipiettes. 

Oiiljiiil Ilf Hu’ Oi'cii .—Each waggon remains in the oven for 
about 10 hour.s, so that a waggon load of fini.shed brii|Ucttes is with¬ 
drawn from the oven every lO minutes. In 24 hours, therefore, 28'8 
tons of finished briipiettes are produced. ('I'he loss in weight by 
ovaiioratiiin of the water content has not been taken into account 
here; it will, in any case, be partly replaced by absorption of oxygeiQ, 
owing to oxidation of the heated brii|ucttes (see below).) This output 
is comjiaratively small. In the brochure of the Mctallurgiska Patent 
Aktiebolaget, Stockholm, " Enrirhissmuent et briipietage des minerais 
de fer," the output of a (irondal channel oven is given as dO to 100 
tons in 24 hours. It varies according to the nature of the ore appli^ 
and the degree of the desulphurisation eti'ccted, but during normal 
working it can be taken that a waggon load of tinished briipiettes ia 
removed every half hour. If such conditions existed at Flogberget, 
the daily output of an oven would amount to about 38 tons. Th^ 
object of leaving the briipiettes in the oven tor a further 10 minutOB 
is to remove by roasting as much as possible of the relatively higji 
sulphur content of the concentrates. ' .J. 

Furllin' Trealnient nf the Burnt Brii/uetteit. —Each hot wagg(^ 
'• drawn from the oven is pushed by means of the travelling platfo^ 

“ moving on the track flMate 111.) on to the wharf trimk ij^ riuuni 
i along the front side of the oven house. Here it is gripped by a 
I'.obaiu carried on the i-ollers r and removed to any desired storaj^l 



driven bylhe same 10-H.I*. motoi*-driving the oife ineida 

e'pven. ^ 

.There are lioles in the wliarf track so tliat the tiiicks can l»c cooled 
m below. Tlie l)iii|nottc8 arc picked up one hy oni' hy nicniiH of 
ecial tongs and either thrown or laid on the .stoiT .situated in front 
the wharf. They may he loaded into lailway waggons only when 
ite cold, the operation heing etli'ctcd hy hand. 

The hriipictto.s are not sold to outside linns, hut aie sent exclusively 
the somewhat remotely situated small blast furnace plant owm il hy 
.e*proprietor of the Klogherget w orks. They are (hen sim ited with 
narcoal. 

Piiijii’rlics (if III'' Finished Ore Jirciiicllfn The linisheil hnipiettes 
low that they have been uniformly and thoroughly calcined without 
aving been fused or slagged. Some aie p.artially fris- from cracks, 
■hers are penetrated hy cracks, is'casionally the edges and other 
• Drtion.s are .somewhat broken. thi‘ latter faults heing ofitui traecnhle 
o the worn condition of the prc.ss slam]i and inonids tor tran.s|Kirt 
nd ap[ilii’ation in the blast, furnace they havi- not to iullil a great 
leal, although cracked hriipiettcs are naturally much more easily 
irokcn and disintegrated than absolutely dense stones. 

With regard t<j contraction, it is worthy of nolici' that, the burnt 
irioks havt; somewhat smaller Ihit sidiss than the wet hri‘(Ucttes 
'145 X 14.' instead of l-'iO ■ l.'iO). The thickness, however, is not 
lecrcascil, Iml has rather increased from (10 mm. to about KO mm. 
Die colour is dark grey with a tinge of issldish . the stieak is dark 
(herry-red. r.siijillj' the liardne.ss and stnuiglh are high, eorrespond- 
ng to the .similar propertie.s of good clinker bricks. 

Jn arldition to the.se properties, .s|)eeial mention mnst he made of 
ihe piirosity of these hri(|ueLtcs. It has Is'cn .shown hy e\|>eiiment 
liat strong, dense tirondal briquettes are capable of ahsorhing between 
SO and 24 per cent, of their volume of water (.see table on |). Kil). 

'■ Tlie iron content of the calcined Flogl>cr;;et stones is given as 
jo to 65 per cent, on the average, although it often rises up to 
18 per cent. The magnetic iron-ore concentrates of the crude 
airtquettes are probably converted into a higher state of oxidation. 
0118 is confirmed by the change in colour and streak, and also by 
ftict that the strong magnetic properties of the concentrats'S and,, 
Quburned briquettes completely disap]>car after calcinaliini, 

^^fhe sulphur content of the finished hrhiuclles never amounts to, 
m^rthao 8 few thousandths per cent. 
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SUMMARY or THE POWER REQUIREMENTS, ATTENDi 
REQUIRED, AND THE INSTALLATION AND WORl 
COSTS OF THE PLANT.' 


Power Requirement's. 

A. DnsHiiu/ I'III III. 


1 stone hreakor 

1 !)olt ninveyor ... 

-K) ll.l'. 

1 

|.s])ecial 11 

2 hall mills (eaeh f.'i III') , 

:m) ,, 


1 tnhe mill 

■to 


1 elevator . 

0 

.'lain moti 

1 rotatory pump .... 

. 10 


Ill- 1 1 each 1 to 21 

ksnaKing lioxcs ^ H ^ lUerage 

total (i ., 


Total 

. l.Hi) 11 1'. 


1 K Hviiflirti 1 ii<i /Vt( Ilf 


1 pre.ss 

2 fans, each of ,'i II.I’. 

(1 II 1' 

10 .. 

(sjiecial nr 

2 (hill chains (nio \ ed pei lodicalli ) 

10 .. 


Total 

20 II I' 


The total fi r .\ and l! is IfSO-f 2(1 

2l.-> 11 1’. 



Atlfiithi nl.i. 

l! nil'll for till' stoiu' ll|■(■llkl■|■ 

_ “ nil'll ,, nnioni'tir Hi'|iar;itoi.s nnil otlii'r ilri'M.sii 

1 Ilian „ |irc,ss Niijiply .sli(i|). 

12 lioiir.s, " nil'll ,, ,, jiri'aso.s ftnd Inailino in iiiiii'tti' 

1 man „ „ {ra.s proilnccr. 

2 mi'll nnloailino (ini.slmij liriinu'lti'a. 

Total . 10 mi'll per shift or 20 nu'ii per ilav. 

In niliiitioii there is one works manager and a repair mech 
inakine a total of twenty-two men. 

The wages of the workmen average .'I kronen (d tili .M.) per sllii 
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Costs of Installation. 


A. Costs of I iishitl I ii'j the Itressi 01/ J'lont. efi-liidini/ the Kleetrie 
I'oirer Plant. 


Foiindatioiis uiid l)nii(liiij;M 
Stone breaker ami mills , 

Mafjnetic separators and tlieir eleetiie |>lant 
Sliakiiio l«)\e,s, water and slime pipi's 
Kreetion of macldm-.s 

Kailways and waaonns inside llie Innldinas 
Wages and lionoraiinm for the master hnilder 

'I'olnl 


17 , 101 ) kronen, 
dl '200 
11,••120 
0.200 
2 , ISO 
2,:!00 
:)74o 

74, too kronen 
.Sd,d2.H mark.s. 


I), I itshdl no/ the lirojoette llo/7.s. 


Hriiplette press 
Oven and eliimnex’ 

Gaa )iriMlm'er 
Waggon . 

Motors and transmission 
Buildings and sundries 


d.KDO kionen. 
•‘10,400 
••1,1.70 
H.OOO 
l .«00 
l7,.t.S0 


I'otjil 0.7,.740 kioncn 

- 74,404 marks. 


The total of ;\ and H-- I4t),040 kronen - 1.70,722 marks 
To this mu.st la; added the costs of installation of the electric 
^ower plant, the rotatory |iumps and the fans, which should eomo 
inder A, and have not Ijeen taken into account in the alaive cost 
heet. Including these items, the total cost of the dressing and hri- 
[Uetting plant amounts to alxmt 17.7,000 kronen or 11)0,000 inaiks. 


Costs of W’orln ia/. 

The total co.st of production of a hai of finished hriipiettes, incluHive 
f mine costs, sinking fund and interest on the cost of installation 
10 per cent.), i.s given as 14 kronen ( = 15 ii.H M.). 

Of this the pure brii|uetting costs may lie put down at 4 kronen 
wS'36 M.). 

%e Metaliurgiska Aktiebolaget give the following detailed estimate 
if‘!Ut%^briqaetting costs:— 



jfnqneuing vosts fer im of unqueUen 

(oxcluMive of linking fund and interest on capital). 

WaijcH— 

Kronen. 

Kor lnuin[>ort to press . 

. 0-d2 

„ pressing and laying hiiimettos O-'di 

„ gas production 

. 00!) 


- oy7 

Power niachines . 

. 0 00 

. (ioal (7'7-l per cent.ul’tlic weight of hri 
l{e|)airs™ 

ipieUes) 1 ;i0 

To the prc.s.s 


U’agi'S .... 

. 004 

Materials 

OOd 

'I'o the ovens - 

0 07 

W ages .... 

. OO.’i 

Materials 

. ooi; 

To the waggons 

0 0!) 

Wages . 

. on 

Materials 

. 0T() 


0-27 

Other coats . , , . 

. O'If. 

d'otal 

. 2 !)4 kronen 
= ;!!!0 marks. 

The co.sta of dressing (excluding sinking fund and interest o 

pital) per ton of crude ore are given 

(US follows.— 

Stone hreaker— 

Krunen. 

Wages . 

. O'O.'. 

Materials (wear) . 

. 0 0(i 

Power ‘. 

, 010 
-,0'21 

Ball mills— 

W'ages. 

0'08 

Wear of balls 

012 

„ tifirs and plates 

0 08 

()ther materials . 

0-08 

Power'. 

035 

-.0'71 

‘ The costs of autiaiisforiaed eleetriral eiierity at the motor sKidt it I 

);18 U.) per II.P. year. 







Wagea . . . ' . 

001 


Wear. 

002 


. Power ‘ , 

0-07 




0 10 

ojjnetic .S(*pnrati«iu 

Wages . 

0 0.5 


Material 

0 01 


; Power' 

OOd 




0 12 

htor coiiMimjition . 


0 1 1 

_,i‘anspoit ami sundry operal ions insiij. 

. the 


works . 


O-IH 

Jupei'intcndeiice and .stiiidiies 


0 00 

'I'lital 


|■.52 kioiien 


iis |.„iM(<‘a .nit almv.', til., yii l.l i.f n,Mo.|i(r,.||,.s 
W ('eiit. of tile Cl lull' ore treated, tiie costs of dressing |,„ 
Bltrilfes aiMoimt to - 

i:)2 • ItX) ,,,, 

•j- ‘.fit kroiicM or f'tJO mai'ks. 

aOW 1 ton concentrates jjive aiijiroxiniately, tlioi]{,di soniewliat leas 
3, 1 ton of Ijrii|uettes, so tliat the sum of .f l I kronen can l«. taken 
^pproxiunitely a|iplyino to 1 ton of hi ic|iictte.s. 

It an estimate of It) per cent, the amount deiliiced for the sinkinff 
% and interest on the capital cost of the complete dre.ssing and 
■juettin^r lilant (IT.'i.OOt) kionen) is 17 MX) kronen per annum, wliicli, 
4 a daily mitjmt of atwut 21) tons of hriijiiettcH for dOO days of the 
, , 17.500 

r, works out at 2y y ^ •'nmen or 2'2d marks per ton 

briquettes. 

The mine costs at the works aie given as 2 kronen ( -2-2 t marks) 

ton of crude ore, with tlie possihility of a reduction to 1 krone 

IT2 mark.s) after the introduction of a boring machine. With a 

^ cent, yield of concentrates, the mine costs jicr ton of coneentrates 

i X ,2 .x 100 , , 

^out at ' = 5'40 kronen ( -6 0.5 marks). 

^te^maing up, the total working costs per ton of hriqiiettes are as 


See footnote on p. 174. 
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Mining costs.6’40 kronen. 

Dressing co.st.s . . . . • 4'11 „ 

liriiinelting costs .... 2‘!)4 

Sinking fund and interest . . 2’00 „ 

'I'otal . . . 14'4.5 kronen (= 1C19. M.), i; 

a total vvidcii i.s in good agreement with tlie approximate figure of 14.. 
kronen (ler ton of l)ric|uettes given l)y the works. 

The proprietor a.s.snmes foi- the purpo.ses of calculation that the , 
value of the hrii|ucttes charged into his bhust furnaces is 17 kronen 
per ton. 

For comparison, some figures obtained by A. Johannsson* at the 
Sandviken briip]ett(^ works, erected in 1905, are given here. 


III. Sandviken Magnetic Iron Ore Briquette Works. 

The chaiuud oven is 52 5 metres in length, and is heated by means 
of blast furnace and producer gas. The coal con.sumed per ton of' 
briipiette.s amounts to 5 (14 per cent,, of which l'3(i ])er cent, is assigned 
to tlie blast-furnace gas. It! to Di waggon loads (each of about 830 
kgs.) of briiiuettes are obtained per shift, giving a weekly output of 
190 to 21(1 tons. 

The brii|uetting costs, exclusive of sinking fund and interest, 
amounted, in 1907, to:-- 

Direct working costs .... 2'59 kronen. 

For repairs.0'.‘t9 „ 

'total . . . 2'98 kronen ( = 3'34 M.), , 

which are almost exactly the same as the Flogberget costs. 


IV. Purple-Ore Briquette Factory of the “ Helsingborgs 
Kopparverks A.-B.” at Helsingborg (Sweden).^ 


The briipiette works forms a portion of the largo copper-extraction 
plant of the alwve company at Helsingborg on the west coast of Soufchij 
Sweden. In this plant the export pyrites, obtained and dressed at the^ 
Sulitjelma pyrites mines in North Norway and transported in thf; 
company’s own pyrites boats, receives its final treatment after it 


first given up the greater part of its sulphur content during roasting 
for the production of sulphur dioxide in the paper factories on the soqtl^’ 
coast of Norway. 


' Jernk'irntorels Amialen, 1908, Nos. 5 and 6, p. 400and p. 434. 
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turnt pyrites constitiitinj; the residue arc a^jaiii loaded into 
;00ft8ting steAiiuers and transported to the lleKinelKU'o copper works, 
flieite endeavours are lirst made to reeover the silveV and copper con¬ 
tents as completely as i)ossilile 

this ohjcct the resid\ie is roastisl with oiiumd common salt 
& tall shelf furnaces with eontiimous rnhhles for (he purpose of 
^pljloriDatiou. 'i'he material is then li\i\mted with water and the.silver 
prepipitated with potassium iodide (( hviidet s [inieesst, while the eopper 

■is subsequently preeipitated as "cement ' by .. of metallic iron. 

The cement cojtper contains nl>out Stt per rent ( u, and is melted in 
double reverberatoiy furnaces to relined eoppei of per eent. 

purity. About '20(10 tons of tfiis material aie produced evei v year. 

The powdery residue fiom the copper bxiviation is called purple 
. ore, and coii.sists prmeipalfy of oxide of iron. It i.s ston-d m .sheds iii 
order to become air-ilried, but in llie pieMiiliiio moist I'lmiate still 
retains bs jier cent, of moisture. It usiialiy emitaiiis (II pel cent. Ke. 
0'16 to 0'‘20 |)er cent, t'n, 0 20 per eciil. .S, and 001 per ernt I’. 

The main equipment of the bnipnltiiie works eonsisl.s of thiee 
Sutcliffe pre,sses, three older drop press.s (now only netiiie as reseiwe.s), 
three Grondal double reverlieralory fiiriiaees, with two llihl piodncers, 
which stand in the o|)en at the side of the fin iiaee lions.- and me jaeketssl 
with tarred sheet-iion eo\.-rs 


■ The construction, etc, of the .Siitelilli- piess.-s an- ileserihed on 
J). 122 el setj., and illustrated by lies 00 to O.H, while (hey ate eompared 
with drop presses on ji. 120. At llelsiiiolior” tie- ontpiil of a .Siilclitfe 
press per minute is 2-t hriqnettes, each wei^diiiio .f k;,'s . equal to l-t-tO 
briquettes per hour, or about 10.000 .52,000 kos. per day of nine 

■working hours. Eaeli press iei|mreH the utleiitioii of one man for 
reeding and four men for tlm removal of bi iipiettes ■from the mould 
table for their piling on bri.ptelte trucks and lemoval to the oven. 

The period of buining hnsts about nine lioiiis 'I'lie linislied 
briquettes have sharp edges, are free from cracks, and are dense and 
litrong, but very porous (see tig. 4 (2)) , their iron content amounts on 
thb average to 62 to 6d per cent., with 0 ID j;er cent. C'u, OOti [ht eent. 


iS, and O'Ol per cent. P. 

L, ^ Comparing this composition with that of the jmrple ore prevkuis to 
briquetting, it will be noticed that the iron conk-nt has been increased 
to 2 per cent., the sulphur content bus Iteen diiiiinislied by 0'2 per 
tlio contents of eoiqter and pbospbortis remain about 



, The quantity of briquettes passing through each oven 
about 7") tons, giving a total daily output of approximately 
or a monthly outjnit of (1750 to 7000 tons of briquettes when the’ora 
are kept in continuous work. ‘ ,y'. 

The staff of the briquette works consists of twenty-three in|^ 
tributed over tljrco eight-hour shifts, and in receipt of an average wfl 
of 4'25 kronen (4'7(i marks). ; j 

The coal consumption amounts to 8 or 9 per cent, of the briquff 

2‘)5 X 85 . ^ 

production, con.se(inently to day,all of which 

obtained from Kngland. Iti 1906, 1 ton of coal cost 15 kronen (K 
marks). With a daily production of 3x75 = 225 tons, 1 ton 
bri(|\iettes has a.ssignod to it the following costs;— 


22 X .f'7(i 


19-12 Ki-KO 


0- |9 marks. 


'43 marks. 


No further information ns to costa have been obtaimal. The sale" 
bri()Ui't(es is limiled to Kngland, and in 1906 the selling price was 2! 
( = 22-44 .M.), and the freightage 5s. (5-10 M.) per ton. 


V. Iron-Ore Briquette Factory at the Alquife Mines and Railwi 
Co. Ltd., in the Province, of Granada, Spain. ^ 

The complete platit was built in 1908 by Me.ssrs Sutcliffe, SpeakHfi 
& Co. Ltd., of Leigh, Kngland, and is equipped with three Sutclil 
pre.sses and six Crondal ovens for a daily output of 150 tons. 

It consksts of four main parts :— 

1. Sieving plant with loading of coarse ore, 

2. Mixing and eoinpression plant, 

3. Channel oven plant, and 

4. Bricpiotte loading plant. 

Sieving and Loading Coarse Ore .—The ore, obtained from. ^] 
workings, is for the most part fine or dusty, is usually dry, and r 
no further treatment beyond sieving for the removal of the coa 
■ This is effected in a sieving plant capable of working up 30ff tq 
„day of ten hours. It is equipped with automatic, piano-wi|i^ 
which hold back anything larger than 7 mm. This co^irse.ra 
Kt((ken up by two rising band conveyors and carried to i|0^; 




^fcon^^Ml to a storage bin of 500 tons capacity by means of ^ 
or. From this bin it is carried to the preas house b\' a second 
The band conveyor and elevators are driven by a 15 
j"! motor. 

Mixing and Compression riant ha.s an output ca(>acity of 
^.Ao^ in ten hours. A worm oonveyor arranged above distributes 
l^'fine ore into thn'e ditlcrcntial mixers provided with double simfts. 
I^ire it is moistened it necessary and tlioroughly mixed up. hrom 
the ore slides down inclined chutes to the feeding iwins of 
tijwe simple Sutcliffe Emperor presses. 

1^ 'The freshly pres.sed blocks (2.'’>t \ 127 mm.) are laid by hand on to 
^quette waggons for the channel ovens. 

Any excess in the delivery worms falls at the end on to n band 
#kch conveys the material to a second worm conveyor This transfers 
jt\to the first elevator, whence the material passes through the 
phiht again. 

. - Two electric motors, each of 100 11.1'., <lrive the conveyors, mixing, 
ftOd press appliances. Only one is in use at a time, the other lieiug 
'kept as reserve. 

i' The channel oven plant consi.sts of six Omndal double reverlwra- 
tbry furnaces with two gas produceriT. Each oven has a daily output 
t)f 25 tons of briquettes. 

; r 'Loading the briquettes on rail is ellecteil by a rising hand conveyor 

A phute. , 

^LUce the coarse ore, the briquettes are railed b) the coast and 

;«&pped to England. 

f| ' electrical energy neces.sary to drive the motors is obtained from 
'fcdifltent water-pow'cr plant. 

;*^A^milar plant is in the course of erection for the Compania Minera 
Sierra Menera in Spain by Messrs Sutcliffe, Speakman & (Jo. It m 
I to install seven Emperor presses at this plant. 





SECTION VII. 

COMPLETE AGGLOMERATION PLANTS. 

PELLNER & ZIEGLER SYSTEM OF REVOLVING TUBl 
FURNACE AGGLOMERATION PLANTS (figs. 64 to 76). 

'iiK few revolving tube furnaces e.vi.sting in Europe for the agglonje 
ion of ore.s, etc., have for tlie most part originated from Fellnei 
liegler of Frankfurt a. M. 

Tills reiiiiwiieil lit'iii lias niaile a speciality of the coiiatruclion of rovoh 
iilmlai' funiaccs and other plant for the iiiaimfaetiire of cement for S6V 
ears, and has made ^ri'at progress in the construction and perfection of 
icthod of calcining. In addition to their factory at Bockeiiheiin, they gos 
large expernncntal station with laboratory. 

Tlie method in carried out in furnaces similar to those used 
icment manufacture, and generally the firing is effected by meant 
;oal dust or producer gas. 

The normal arrangement of a complete agglomeration plant on f 
triuciple, with two tube ovens and coolers, coal driers, coal mills, i 
ither accessories, is shown in figs. 64 to 66, while special detaUs 
llustrated in figs. 67 to 76. 

Agglomeration Furnace.—The finely ground material is siipp 
lontiniiously to the upper end of the tube furnace, consisting i 
very long drum made of wrought-iron plates lined with refrfu^ 
bricks. It is inclined at 6:100 to the horizontal, and slowl^f refiSS 
3n pairs of rollers. As a result of the rotation the material gri^ 
rolls and slides through the whole drum towards the lower end, 
into contact with a counter-stream of hot gases, which graduall^if 
its temperature, dry and calcine it. The hot gases are prpdfl|w 
blowing finely ground coal dust or producer gas with 
quantity of air through the opening in the lower end o| 
means of a jet fixed in a steep upward direction on the 



e^und ihe^int wheW th? flame strikes the material ia niolt'' 


heated,resulting in the latter becoming white hot and plastic. 



BiTJ 





W point to the lower end of the oven the temi.eraturc falls rapidly, 
material balls up to egg- or ball-shaiied lumps in this region. 

" nip# roll from the lower end of the drum in a re<l-hot state, and- 
fekjipper end of a lower drum known as the cooling druni^ A,., 
’® similar to, but narrowet and consiaW: 







ibly shorter than th«'Mlctting dram, at 

inclination, but in the opposite direction. By its blow rQl#i|i|s 



gradually conveys the material through it and discharges 
end. The material is cooled to 60 to 60 ° C. by the current 
ing through the open drum, and can be conveyed 






























‘ lalnot’^ifeolutelV jMesAyy.' M tie'Gi«fi»ii^T« 
^^initf&iTilwrgwerke the agjjloiiiorate discliargt'd from the lower “hud ^ 
i^fche tube furnace is first allowed to lieap up in an open storap 
and cooled by the surrounding air kdore l eing taken away in 
tipping waggons and emptied into railwav trucks, \vhero it is 
drenched with water. 

Section c d 



-- %e chief difficulties of aggloumration in tukula, furnaces consist 
.SiS'eo arranging and working the plant that the matena on y so^|^ 
■|k'the'flame and does not fuse either wholly or supe-rheml y_ ilus 
iforiid hinder the penetration by reducing gases the 
^adn 14) Therefore continual care must be taken to maintain th 
conditions in the flame, determined by experiment on the 

^^S^tmal under treatment at the time. 

the aid of the arrangements dcscrib.,'d la-low, it has b^I 
to master all the difficulties^at the works, where the methpc 
applied for some time, and to obtain by ^careful workin| 






perfect, * haW,' and "porduF: 

it is impossible to completely prevent, the formatibn oj 
fused material on the oven lining in the hottest or aggloftieratS 
zone, and it becomes necessary, after continually running the furfift 
tor pcri(xls up to ten days and nights, to stop the working at 
remove the obstructions which dimiuLsh the sectional area of ^ 
tube. 'J’he furnace is then ready to be used tor another simili 
period. * 

Ihe principal dimensions, etc., of the various agglomeration at 
cooling drums which haVe been built or proposed up to the press: 
time are given in tlie following table:— 


Kind of I)iiiin. 

Ki. 

Jalcintn/'diiiin / ] 
or I 

Bgglomeintiii;; \ 3 
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The mantle of the drum consists of lengths of iron tubes, each 
metros long, bound togetlier by means of iron bands. 

Advantages of Large Drums.—The smallest calcination and ooolin 
drums (No. I of the above table) have only been supplied to tbe ver 
first installation on the ('ontinent for the agglomeration of iron ore 
and similar products, built in 190,5, at the ironworks at Trzynietz, 
Teschen (Austrian Silesia). In spite of numerous stoppages under th 
prevailing conditions, they worked so well that in 1908 a second caloi^ 
tion drum with cooler and accessories was installed. With a lengt 
equal to that of the first, the second drum had a diameter of 2 mCtrfe 


■Considerable advantages were noticed during its-use; the outpjS 
,w»8 almost doubled, as will be seen from the last column, and, furtlro 
^the'working period was increased from five (in the case of th.fm 
^etres drum) to ten days before it became necessary to dreaa f.hii 
^his^^eans an increased life of the furnace. “ 

fvTlie increaise in the outp'ut needs no further explanatioti. ' 

T'he extension of the workingperiod is explained hV tAe 
^joruiktion of internal fused_ deposits does .dot haye |«c^’^^* 




PtASTIK. ' 

iwkttciing effetft in tlie dram of liurger area of section. Again, the ‘ 
IflJla of the lining are farther away from tlio jet of flame, and can^ 
t^ereford, undergo more cooling during rotatioti. A» a result, the 
fnaion of the material is not favourwl to the same extent as in the 
narrower drum, whose lining remains at a white heat continuously, 
i This factor is of eiiual importance in the increased life of the lining, 
i^hich is also coidrilmtcd to by the fact that the periods in which work 
H stopped and the furnace e(X)led down for the removal of ohstructiona 
much less numerous. It is impossible to avoid dainage to the 
hoing during these operations. 

As a result of these experiences, later agglomeration funtaees have' 
been further increased in diameter, and in the most recent plants the 
length has also been add(3d to. 'I'ln^ largi'st <lrnnis (No, I in the alswo 
table), of 3 metres in diameter and tit) inrtres in length, are at- ])reBent 
only built for, and have <mly been tested iii. (he cement iminstry. 
Fellner & Ziegler, however, m.ainlain that they are eipially suitahlo 
for the agglomeration of ores, and .already intend to install them in a 
new plant to be erected in England. 

The weight of one of the largest Inlsi ovi-ns of this de.seriptioii, 
•including the material to he calcined (assuming it to he ceimmt) is 
about 300,000 kgs. In the working up of ores'ami similar jirmlucta 
the weight would he eorrcsitomiiiigly greater. 

t The lining consists of very refractory material, a'lid prefi’nlhly of 
fitebrick. It is recommended that an additional lliiii coaling of tho 
material to be treated he fritted to tin- inner wall of the lining, 

> Mounting and Drive.—At each end ami in the middle tlie drums 
Itre fitted with strong steel hands each mounted on two imirs of rollers - 
(omitted in figs. (i4-t)C), otlierwise they are left ipiite open. The rolls 
iiesfcon brick pillars, and can be adjusted by means of screw spindles, 
providing a means of compensation for the downward motion of. 
•IW drum during rotation, and of moving the drum upwards when 

, 

bccflurion anses. 

'safety and control a round thick friction disc is mounted 
" "iel to the inclinatiou of the drumdielow the lower pair of rolls' of , 
|ral support. The disc is mounted so as to l>e capable of revolu- 
_ „.,'a strong pin at right angles to the axis of the drum and fixed 
definite distance from the central hand in such a way that; 
“er is almost in contact with the edge of the disc. On that 




1. downward^ motion of the dyim the two come into cqn 
^» cau^ to rj^volve. As soon as this is observed 


■'a 



its pivot can only withstand low pressures, which if allowed |o. 
will quickly shear off the pivbt. 

On each drum a spur-wheel is mounted near to the cen^ri^Js|i 
band, and is driven from a common motor by means of a pinioQj.ai 
bevel gearing. 


1 



Kio. 67.— IlioKraimiiatic loiif;itudinal section of a drum calciuer with revolving nozzle,' 

The supply ot raw material is suitably provided by means of « 
iron storage bin arranged above the inlet end of the drum ealoinS 
The bin (fig. 64) is cylindrical in its central part, and a dust-tigl 
connection is made with Sie lip of the elevator Bj or by means, < 
a conical head and a down tube. At the bottom it is hopper shape 
js-^ and the accumulated raw material is supplied in a coi 

© tinuous uniform stream through a bent downcomer f 
a small supply hopper and inlet chute. 

Coal Dust Firing.—A revolving nozzle a (fig's. 
71)—Fellner & Ziegler’s Patent (D.R.P. No. 154,02 
Class SOc)—is used for blowing the mixture of CQ( 
Fio. 68.— Sketch of dust and air through the lower opening of the-drh^ 
draniMWiIcr'and This invention, first designed especially for the cemei 
^ nozzle. industry, takes into consideration the fact that fi 

material does not occupy the lowest position in the drum during 
^ion, but its surface is inclined as represented in fig. 68. 

The angle ot inclination depends upon the velocity of rotation 
nature ot the material. 

Consequently the jet of flame is not directed, as formerly, 
the bottom in a vertical plane, but is rather projected so m 
I plane at right angles to the surface of the material to be’ 

Jf :Uie opening ot the nozzle be made flat, the rewglttjg- 


■'§' 'y •' ' „ . V/'iS 

^iS of the material irbleh it i* desired to heat to a high 
'''tl^p^|ure, by meins of the rotation appliances to lie described below, la 
|Wis way a longer heating lone can bo obtained, and the dainago canted b^ 
;^W|^gemeDt of the dame on eitlier side of the material can bo olleotively 
^^pieTinted. 

^ The angle of inclination of the jet of llaine can bo varied with 
.-the conditions, and its section 'can also be varied by the choice of a 
l^ltable nozzle. 

> One design js illustrated in 
*fig8.67 to 71. Fig. 67 represents 
longitudinal section through a 
, drum calciner, fig. 68 a section 
'on the line 2-2 tliro\igh the drinn, 
fig. 69 shows a plan, ligs. 70 and 
"71 represent vertical and cims 
^iections througli the noz/.le appliance, figs. 72 and 7.'i show a plan 
i(partly in section) and a croHs .section through a form of nozzle with 
variable opening. 

9 , is the moutlijnccc whoso cylindrical portion d can be revolved 



[I'ninjll n| 
hoflum. 


Vlmi fui<l 



Fig. 70. 

•Flos. 70au<i 71.—Arrangement of noirzlc. 


Fig 71. 

Vf-rlical aitti cro»t ftectlous. 


^>.the spindle e mounted in the housing d; Mounted externally on' 
||^lt|^^8piiidle c is the lever e, whose link piece / is drilled and tapped 
the screw spindle of the hand-wheel g. 
m^ns of this an-angeinent the mouthpiece of the nozzle can 
l|^!g||ted to any desired angle in the housing d. This is mode np' 
^^^ular' plate k, fitting into the ring i, firmly fixed to The flig 
^ste &,ha8 a certain amount of play in the ring 
l<.m« jrabidv tube is counled to the housini; d in such a 




,188 AND 

the kttor' can be rotated through A complete oirtlii by iSeama’c^;'^ 
'handle J or some other suitable arrangement. ' ‘ 

In figs. 72 and 73, p are wings capable of revolution about t^t 
pivots and of side adjvistment by means of the two screws r and ' 
The results of using rotating nozzles is the best that can' be COOr 
ccivcd. At the commencement of a new period of working the nozzll^ 



Fio. 72.—Arranj.'emont. i>r no/zlo with variable opening. Tlau and section. 


is adju.sted so that the llaine plays at right angles to the inclinec 
surface of the material at a point about 5 metres froii» the front enc 
■ of the drum. As the forfllation of fused deposits in the hottest zoni 
increases on further working, the nozzle is adjusted to a more anc 
more horizontal position, and the flame directed on to the fresh materia 
behind the ring-shaped fused mass. 

The conditions for the production and unifoiAi 
maintenance of the necessary high temperature, h 
the flame (1200-1400'’ C. according to the natur 
of the material to be calcined) j^re: application p 
a suitable kind of coal in the form of a meal p 
uniform composition and uniformity of.^finenes 
(or a suitable gaseous fuel) and its injection.’^! 
uniform (juantity in admixture with the cor;^ 
proportion of air. . 

The most suitable coal is one of thp 
4|^itedi long-flaming variety containing little ash, such as, for erap 
flaming gas coals from Westphalian seams. Anthracites and*' 
(ipty hard pit coals and cokes are much less suitable. However|jm 
’the very high fuel consumption (see below), which is in^ag “ 

^ wit^ thA high working costs, it is not always possible to ch^is^ 
^P^l^e kinds of coal, but, under certain,<jon|itipp(^,'^^^^ 



^Pia. 78.—Avrangement 
of“notzle with variable 
'.o^nifig. Section 





ctoiiPLOTE AoawMP.tiii'noJt ptA>n4 ‘ 

For example, at the Tniynicta agglooicration plant mentioned above a 
mixture of 60 jxsr cent, coke doat (from the wa.stc products of the work#' coke . 
ovenB, otherwise of scarrely any value) and 1(1 per cent. I'oal dust (from the 
gasijy fine coals of the not very remote Karwm coal pit iKdonging to the same 
(JOmpany) arc tised for firing. 

A high content of ash is a disadvantage, ina.aiiiuch aa it not only 
■decreases the calorific power of the Inch bnt at the same titne pro¬ 
motes the formation and growth of the fused lieposits, this action 
increasing with the size of the particles. 

Partly on this nceotint. hut maiidy to ])i(iniote eaae of ignition and 
complete combustion of the fuel in a small space, it is liis-t necessary 
to grind the coal to the finest possible state ol division. 

Preparation, Size, and Injection of the Coal Dust or Mixture 
of Coal and Coke Dusts - The eonl and possible coke Hiualls must Ite 
ground until the wliole ot the parlieles will pa.ss tliiough a sieve of 
70x70 = 4900 mesh per sip cm. It must therefoie 1 k' well dried 
previously. 

The hot ovens and dniiii dryers ol I’eli vilv lleeking of Dortmund | 
those of the Zeitzor Kiseiigiesserei, deseribed on p. KO rt of \ ol. I.) 
the drum driers of Moller A: I’lVifer amf of ^^•llllel■ A; Zii'gler, etc,, 
deScrilted alwive, are adinirahly adapted for the drying of moist coal 
and coke smalls. 

In the agglomeration plant illustrated in figs. (4to lid, a I'elliier ki 
Ziegler drum drier of 1 metre in diameter is installed. It is charged with 
wet coal from an elevator h, and an iiieliiied sheet-iron eliiite. flelow the 
eompletely bricked drum a (*oal tire is built, the hot gases of which play 
on the outside and are then drawn through the drum to the, chimney. 

,, iFrom the drum tlie coal is conveyed to a charging hopper (figs. 64 
t(>' 66) by means of a worm conveyor s, ami elevator //,, and thence 
to the double coal mills. These e.oiisisl ot two horizontal drums situ¬ 
ated one above the otlier. The coal charged at the left end is worked 
up in the upper drum by sU*el halls 4 cm. diameter, and the (xtarfle 
m^ is transferred to the right-hand end of the lower drum, ground 
•tovthe finest possible state ot division by scrap iron, and discliargeid at 
ihh bottom of the left-hand side (fig. 65). 

At the Giessen brown iroii ore mines agglomeration plant, Westphalia* 
fluim mg gas ctals (maximum siite 6-7 mm.) are finely ground by-meam 
roll mills running at UO to 200 revolutions por minute,, TO 
el,working » .very effective, but tbe dust developed is. very troWlaB 
addition, the very fine sieves are apt to be damaged by 



chips dr other forei^ Ixpdie*, Mid US soon as hole* dr ^Iltg SW 
«evo ft prwluct of irregular fineness results. * ■' 

A short worm conveys the dust to a third (topmbst) 
which shoots the fuel into the upper or distributing worm s, 
purposes of conveyance and distribution to the two coal-dust cb&rgfhj^ 
hoppers of the two tube furnaces. Short worm conveyors, one ufi^ 
each funnel-shaped mouth of the hoppers, eonvey the dust to a pecul^ 
shaped supply appliance patented by Fellner & Ziegler, which onl^ 
takes up a certain definite, but adjustable, quantity of dust at a tiipt 
and supplies it to the corresponding blast pipe or rj of a fM ^ 
arranged below. Excess of dUiSt falls into an inclined down ti^P 
(fig. C.'i). From this it passes, as shown by the arrows, to a coramoi: 
worm collector s,, down another downcomer into the pit of the largf 
elevator, and is again lifted into the coal-dust storage bins. 

The Fclhior & Zioglor patent supply arrangement' for taking ahc 
delivering uniform (juantities of powdered materials like cement roeftj, C<», 
dust, and tlio like is illustrated (in the design which has, up to the 
given the best results) hy figs. 74 to 76. In the housing a the meal (coal duff 
in this particular instance) is supplied hy the charging hopper 4 to the guidihj 
piece c, from which it falls on-to the well-wheel d. This wheSl is rotated at t 
uniform speed in the direction of the arrow, and as a result delivers the pow^ 
taken up into the channel / on the left-hand side of the partition e of ths 
casing a. Excess of material falls to the right into the channel In ordei 
to regulate the supply the well-wheel is partly surrounded by a revolving didAil 
which can bo rotated about the spindle m, and adjusted by means of an hrin v 
and the screw ^ so as to vary the distaudp between the front edge i of the ,well 
wheel cover and the edge ( of the projection from the top of the casing. . Thtt 
the inlet opening into the individual cells of the well-wheel can be varied to MiJ 
desired amount, and the quantity of material supplied can be regulat^. tt •;i 

, V' 

The small beater fan installed in front of each tube oven 
air necessary for combustion along its shaft and blows it through ft 
connected to the top of its casing. Here the air is mixed with co^ 
iul^oduced as described above, and blpwn into the flozzle of tbi^^'S 
lurnaice. The supply of air is regulated by altering the 8p$<^ of 

■ Traynietz the air supply is not obtained from a fan, but 
i^,bl(idit%uiin by means of a pipe and mixed with coal and 
.(^d^i^way. ■ .1 - 

ij^ joWr'^tion of the jet of flame and Uie (q)eratiun$'ip «^^^^^g 
i^^e^tirpugh an opening 10 cnnjride in thf front 
front of the furnace (6g. e5)» 


rrrf^ 


^ ,.*fhei'coaI luw been found by experience 

^ be about 14 to 16 per cent of the yield of product. 

:'^‘';At the coramencetnent of agglomeration operations at the tliosseo 
nrbirkB experiments wore made in the application of producer gas, but 
|isny difficulties were experreuced. and coal-dust firing was finally 
idcpted, and is still in ii.se. In principle, however, a metluxl of gas 




r 



jfio*/ n, 75, »nd 78.—Fellner ft Zioglfr’n i»t«nt iuj.i.ly .rrangement for o«»l du«U 

;Wh as, for example, is invariably used in the Grfindal channel 
»jppeSfs“to be considerably better, and it is to be hoped ^t 
^kperimenta will be made in this direction. 

**;|forj»ation of fused masses, already dealt with on p. 184, takes 
’ kifetaBoe of about 6 metres from the front end of tlrn dmw; 
^l^lt of the rotation forms a complete circle round the 
’ naturally thickest in the hottwt zone (4 to jf tn^ 
lii^ topera off the ends. . ; . 

deposit^ the le^h of 
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periods, and tlie output depend to some extent , upon tne size ot t^ 
drum, the nature; iinh content, and decree of fineness of the inject 
coal dust, and also upon the temperature of the flame, but mainly up<j 
the special properties of the material to be worked up. With regal 
to the treatment of Giessen manganese ores and fine spathic iron or 
from Neunkirchen (Siegerland), in the same agglome^•ation plant « 
the Giessen lirown-iron ore mines, the following remarkable differenc 
have been obtained :— 


(Jaloiimtion [•ciHHi .... 

Gies-sen Manganese 
Ores. 

about 3 dayH 

Neunkirchen Fine 
Spathic Iron Ore. - 

about 3 days 

P«iio(l foi cloaning out . 

,, 1 day 

„ 3-4 ,, 

Totul time of one run . 

,, 4 days 

6-7 „ 

Mmillily output of agj;lomeiate . 

,, 30U0 tons 

scarcely 1500 tons 

... . 


.. ___fi_ 


Although the Neunkirchen spathic iron ore generally agglomerat 
better than the Giessen ore— i.e. it gives coarser ball- or egg-shap 
agglomerates—the fused deposits are more extensive, denser, as 
tougher, so that more care and time is reipiired for their remov 
Thi.s is probably due to the greater content of such impurities 
pyrites, zinc-blende, and (|uartz. 

The agglomeration plant at Trzyniet/- appears to give much me 
favourable results than that at Giessen, Here a mixture of about 
per cent, magnetically concentrated Hungarian spathic ore, about 
per cent, flue dust, and alwut 65 per cent, burnt pyrites, with sm 
(juantities of manganese, is worked up, and the tube oven of T6 met 
diameter has a working run of 5 days, and the tube oven of 2 met 
diameter has a working run of 10 days. The subsequent cleaning tel 
only half a day. • . . 

Generally speaking, the following run^can be reckoned on for n 
installations equipped with tube furnaces of 3 metres diameter: 7 dt 
for the calcination run, 1 day for cleaning, giving a total of 8 days 
"■ the eomplete operation. 

Cleaning.— Attempts have often been made to remove ^ 
deposits during the working period by means pf long iroir b 
' provided with sharp, knife-shaped ends of steeL These are intr^u 
through the observation hole and worked about by ^and. The iQjSt 
' however, are never very promising. Consequently this method is'p 
adopted when it becomes necessary to remove or equalise;j^e^ 
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«;fter stoppiflg the supply of heat ancl the rotation of 
drain; and removing the Inre-ixix and the nozzle. The deposits are 
H^n hioken loose by nieans of iron Imi's, wedg(*s. and lieavy hninmer#, 
and kept apart fioin the lieap ef nggloiiK-rate, 
li- , ^Jt,en the muss is \'ery t^nigh this work is e\ee(*dingl\ tedious, 
Jlnd it is advi.sable to seek a move cimv eiiii'iit and rapid mi'th<Ml 

'removing the deposits, prolialily with the aid of pneumatic 
thdmmers or the oxyhydrogen llame. 

.-Wear and tear of ealeining di unis m tlie uggioineration zone i.s 
'brought alxitit partly as a result ol high lenipeialuies, nnd largely hy 
ti>eiracture of the lining during leiuoval of the fused inass<>s. As a 
l^nlt, the last two sections of tiu'drum (eaeh h un ties long) must he 
rtenewed after about il months' wuiking. This e.ms. sa sl,.|i|i,ige of 1-2 
daya The remaining and largest portion of the dinm staiuls np very 

V^ll. 

In ITzynictz, tliis renewal is uulv Ufss'ss.or uliout eve(\ s.-vm niunihs, 

Othenvise, even in the older dnuu, whiek Ims Im-. ii m .. I'.lu.'), un 

pther delays have hoeu e\|)eneueed, and theopei.ui'ius li.oe ii'M i licen sus 
^'titled for a longer period. 

The chemieal and physical ehaoges in the Inlie fnrnaee agglomera¬ 
tion plant depend, in the lirst place, on the natnri' of tin- material 
'Btipplied, further, on the diameter, lengtli, anil speed of lolalion of the 
dram, and also on the teinpeialnre and diiection of the jet of llame. 

>'V The material is eompletely dried hy the opposing current id' hot 
gftsee; most of the water of hydiation is expelled, earhon dioxide is 
'djivfen out of the carlvuiiites, and the siiljdiiir from pyiiles zinc-hlende, 
^Pper pyrites, and the iron sulphate existing in Imint pyrites ia 
,.*vplved W SOj. In addition, many otiier cheniieal l■h^nges, siicli as 
lljddatioD, etc., take place. 


EXAM I’LES. 

I. Agglomeration Plant at Trzynietz, 

tte equipment of this plant, which has already Iieen mentioned 
tiroes, resembles, on the whole, a normal installation of the 
& Ziegler system, except in the ditl'ereiit diameters of the two 
^^fe^tnacee. Usually a mixture of 14 per cent, fine roasted spathic 
about 21 per cent, flue dust, 65 percent, burnt pyrit^, and 
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concoiitratinjf (up to 45 por cent. Fc) the waste lumps picked put duri 
till! roii-stiiig of sputliic iron ore at the company’s Hungarian min 
This mateiial wa.s formerly thrown on to the tip. The burnt pyri! 
contain 50-60 per cent. F<^ and about 2 5 per cent. 8, together wi 
small ipiantilies ol I’, (‘ii, I’b, Zn, (Jo, anil Ni. 

Khie (lust from the blast furnaces contains about 4(t per cent. I 
and the manganese shines about 2 5 per cent. .Mn and 20 percent . 
Addition of (he latter a[)[)ears to be ad\'isal)le on acco'unt of the 1 
manganese content of the other ingredients. 

In the agglomeration of this ini,\tiire in two tube furnaces fit 
by a mixture of 60 jier cent coke dust and 40 jicr cent, coal dust I 
following advantages have been obtained ~ 

1. 'I'he ap[iliealion of line-grainisl dusty iron ores in unlimited ipli 
tities has been rendered possilile, and the local shortage of lump C 
eom[ile|ely overcome. 

2. The coke bree/e, formerly regardi'd as a Ironblesome waste p 
duet, and the scarcely marketable coal dust, have been turned to use 
account. 

d An increase in the iron content, amounting to about 20 per ce 
has been brought about by tbo evolution of moisture and sulp' 
dioxide, together with some oxygen, carbiai dioxide, etc. The agf 
inerates contain on an average 5(i per cent, of iron. 

4. ’I’he content of S is reduced from f to 0-2 per cent, down to tra 

5, A more regular working of the blast furnaces ha.s been obtail 
as made evident by an increased output, considerably lower con.sui 
tion of coke, and a reduction in the amount of dust produced. 

In lig. ll (p 25) some Tr/.yiiietz agglomerates are illustra 
(4 and 5). 


II. Agglomeration Plant at Giessen. 

At this plant, belonging to the (lewerkuSchuft (lie.ssener Brs 
steinbergwerke tfornierly Feriiie), e(|uip])ed with only one calcir 
drum, 2 metres in diameter and 115 metres long, and no cooling dr 
the principal material dealt with is the niangane.se ores from the c 
pany's own pits, but recently fine spar from Neunkirchen lias also I 
dealt with. The calcination of the manganese ores is not carried O' 
much for the purpose of converting the powdery ore into larger lui 
as for the puriiose of removing the high content of water (abou 
per cent.) in older to decrease the costs of carriage to the rer 

1 ' ■on.,... .I ^ r A , « Ko i mrv If Ml 111t»CTr , 
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The rich and poor (irc'i supplied me mixed toeolher, mi tlmt after 
drying the mixture contains on an average al«mt ■Jo per rent Ke 
and 20 [.er cent Mn, ami Forms the ^o ealled |■'elnle oie," whleli has 
been in great demainl for a long time 

The results of twoieieiit an,d\si', ol diied l•^ lnleole ami I'einie 
agglomerate rcspeelneli are onen h. low 

■ •Complete aiial\"Is o| ... laftei iei^io\al of ih. mine moi"lnie, 

wjlieli eipials ahout 2o per rent, of the oiei 
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ORIQURTTES AKD BRIQUETTmO.' 

The content of ni,ani,'anese dioxide was calculated from the cont 
of available oxyt;cn I'H’i per cent. " 

('()ni[)ai iHon <if the two anaij’ses .show.s ainon};st other things t 
!ig;;lonieration has resnlted in a not incoiiHideiahle increase of the i 
and manganese l•(ln(ents, mainly becanse not only has the niine,inoist 
been I'emovisi, but (be enmbiiied watc'r has also la'cn reduced from 8'0: 
O.'il percent, In fai'l, almost completely I'cmoved. The reduction in 
carbonic acid from 0 4H per cent, to O'd.') per cent, is also worthy of no' 
Kconomy in the freightage, cost,? is elt'cctcd b 3 ' the fact that ihst 
of 1 0 tons of crude ore, only 10 tons of agglomerate have to be tn 
jiorled. The freightage for crude ores and agglomerates amounti 
about H.'> M. to Uhenish Westphalia,dO .M. to Lorraine and Luxembo 
Fine Westphalian llaining gas coals from the Fwald nune are I 
for thi‘ coal-dust firing, d'licy contain 14 to Hi per cent, a.sh, ha 
caloritic value of li.500 to (l.SOO calories, and cost alioiit 14'5I) M. per 
,at the agglomeration plant. On an average, the coal consumptic 
about I.") ])er cent, of the yiidd of agglomerate, .so that the fuel C 
are 04 5 ' 14'."i 24 7 marks per ton, or 247 ()'!t‘2~T2d marks per 
higher than the corres|ionding costs at 'I’rzyniet/.. 

Wages- fifteen men arc employed at 2!t pf. per hour, the t 
daily wages (two 12-hour shifts) being therefore 42 20 M. or 422 
25 - lO.'i.o marks |ier month. 

With a monthly output of dOOO tons, I ton agglomerate cost 
wages b'd-") M. 

(’nn.s(‘i|uently the costs for fuel and labour are 247 + 0'85 = 2-52 
No tigures are to hand with regard to the remaining costs, b 
may be taken that the total cost of production of 1 ton of agglome 
exclusive of sinking fund and interest charges, will be at least 4 M 
During occasional runs on the agglomeration of Neunkirchen 
spathio ore the plant is much less economical, its monthly ou 
being only 1500 ton.s. Since, however, this line spar (of 14-5 mm. g 
size) can scarcely be smelted because of its high content of , 
impurities as pyrites and zinc-blende (the zinc content often b 
as high a.s 4'5 jier cent.), its treatment in tube ovens is profitabi 
view of tbe lit) to 38 per cent, loss, complete dc.sulphurisation, 
considerable volatilisation of zinc whicli takes place during tbe pfe 
Generally a valuable product containing about 47’5 per cent. Fe. 

11 per cent. Mn is obtained in tlie form of strong, coarse luinpsi ’ 
Various agglomerate.s of Gic.s.sen manganese'ores and Neiiidcii 
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PETERSSON AGOLOMERATION PLANT AT lAnOSBAN- 
SHYTTAN, SWEDEN' d’l ur 1\ ) 

Ihis plant was Imiit ainl put into iip.-iataai hi !!'0.s |)\ iIk- 
Lesjofors Aktu'lioiai^ at iAii:;s!',Hi'-li\tlau f I >a! u n- pioviuia t. with tiu' 
'object of proviMiiij; a char^.- iicli. i- m hi'Ii lui tli*- l.•ul^'’I 1 Mn^h\tlaii 
biaat furnaces in nnt.a- to .in hkt. ^'-m! \ratt\ output i-l' pi;; 

iron, lower chai(‘nal enn^uiupiion aiul lowri n.st-. of pio«lu>‘ii<iu 

Tlic principal luabuiat a\.\ilalilr is tie- lua^ie tir conr. utialc 
from I’er.sbrro Since onl\ Niin t.in, ,,f conimiiai.s wav 

rcipiirod annually, tlic method usiialU adopt,.) m Sw.drn <.( smltr- 
iii;; pressed hriquettes appear, d to h.^ (,,o an,) n was deehi<'d 

to carry on a dmci siut< iiti:; lu a eah inin;; fin)ia<< pa1eiit<-d hv 
(j. (). IVteiNSon, and ajiplied with excel), nt i. -uft- at h.iIdauK, in 
Finlund. siina* lltO.'i 

Preparation. - Smee the supply ,,|' ort fi..ni r. id., I^; eould not 
always he dejieiideil upon with 'eit.iintv .1 tiiall diesMiie plant was 
erected to work uji tlie aecnmulat-d le.ip- <>1 p.*.ii ma;^!ieiie H'on on- 
in order to pro\ ide tin- nee<-ssai \ < plant it les |oi the ealeinini;’ fin naees 
The poor ore is tlist hrokeii t" ti mm in a 'tone hn ahei (}i, n worked 
Up in a tuii-stamp hat lei V, and tinan\ eon* • nli.ited in lli< hkman and 
Murkmanii' patent m.'i;;netie emieentiatoi tlie non eout'nt l-ein;; 
raised from ahont -VI per cent to pei e. nt 

The arranm-im nt of the dressmo pi.ml h\ Ih- \l;is( InnenlahiiK 
Mor^^ardshainmar of .Smed)' hakken |)ai.-Miie ha . e|^en ;;ood n-sults in 

practice 

The l^etcrsson ealciiiin;; fiiin,u-e i Plate !\'.), ■ et.nstitulin^ the 
ti\'‘ flat an-lus, K d, H tl. K. huiU of 
refractory biieks, and airanmMi alte-iiiately fiom top to liottoin. divid¬ 
ing the furnace into tive eompaitment'' linkMi up with em-h otlu-r. 
Charged in at the top, the ec.neeutiates gi.-niualiy loi] through the 
compartments, hecoiue Kintered together aiid an- di^diaiged ut the 
bottom 08 irregular shaped lumps illuslniterl lu tig h (p. 2o) at <k 

■ • (}. Franks, •* Xlitteilmigen tibcreim^, ik.h. h- . |,i Anl.i^i-n imd V. rf.ilucn 

far AuflKirt-itung uiel Urikvttieruug \"i) Iv-i'in 1/••n nti i Ka--.in.i..iirlrii, ^UuehiuJ, 
Esi^n, 1008, N'o. 41,1' I l"o 0 •/,/. V;- <; I,, man 

• Tbtihe ore m-paralor' li.-ue tx-cn illn-i i.a* 1 .eel int iin.iiei\ -k - . 1 in I lie 

mentioneil at>ove. 

The diagraniii ure taken from tJ <1 l’elei--eii.. jiaper "Ojji iiriinne af pulver- 
foroiiga maimer och ulagger .''aintdora-^ fUivarKlniii^', ’ Ddiamj till .fernk'irnt'iTilH An<i/il‘n, 
(Stockholm, 1905). In this treali'e ex|x‘iuuent)* on tlie r</:i.4iiig of saiiouK ore-! aud 
ilags are described iu detail, including aiiuKac-n of the maieuals concerned. 
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Calcining and sintering is effected by the counter-current of 
furnace gas and air passing tlirough tire concentrates. 

Till' lilast-fiirnace gas enters at tire top tJii'ongJi the pipe A ii 
l»re-lieatci' 1), and most of it passes down tire pipe C into the i> 
cliaiiihcr I). A small por tion of the gas branches from B in 
nari'ow tube 11, whence it is led 'to the opposite narrow side 
fiii'iiaec and applied to the pre-heating of the air, which enters tl 
the lien Led iiilre K, cii'eiilates under the ai'eh F over' the hot fi 
ori', and then passes tlii'oiigh the system of elianncls L into the ig 
space I) A diini[)er is pi'ovided in the (•lianm;l B for I'cgulatii 
ail' supply. 

From till'space Dthe gases rii'e lerl inidei' the ai'eh (i to the op 
side of the fiirnace, then iipwairls thioiigli the turning channel 
till'arch II, then in a similar- niaiinei- to the ai-chi's J anil K, ai 
linally di-awn oil'to the ehiniiie)'. 

The oi'e I'oneenti-ates, denoted by dots, remain on the vai-ioits i 
of the fni-naee diii'iiig the whole operation, lying in conical 1 
The portions indicated by small crosses i-oll over these heaps 
down the \erlieal side ehannels, and follow the roasted ma 
indicateil by smidi eii'cles. This oeeiipies siieh a position i' 
furnace that, so long as it is powdei-y ami hot, it can trickle of iB 
ar'i'Oi'il fi'oiir ai'cli to ai'ch when oi-e is di-awn oil' from the dei 
opening at the bottom. If thi' tein|it;i-atnre of the calcining chc 
gets high l■nollgh to sinter the ore into lumps, a.s.sistance must be 
by means of i-rikes, which is, howe\er, a vci-y siniplo operation. 

Output.- 'the furnace at lirngsbanshyttan has been built fi 
output of 10 tons ill 24 hours, or about 2800 tons per annum, 
the l•omlm■ncenlent of operations in the middle of June 1908 the 
daily output has varied between 12 tons (half of the blast-fu 
charge) and 8 tons (.scarcely one-tenth of the charge) according t 
stock of ore. 

Onl-)' blast-furnace ga.s is applied for heating, and about 15 per 
of the total available (|uantity is ample for the production of a 
calcined concentrate. Heat losse,s by radiation are very slight, 
the chimney gases are relatively cold. The I’eter.sson furnace is 
.suitable for heating with pi-otlucei' gas, and can therefore be u.sed 
iiilvantagi' at di-essing plants not attached to a blast-furnace plant 

Attendance. —Three men per shift can attend to the work oi 
I'etersson furnace and the Westman calcining furnace witli six 

nnPKJTIlitrtf iiif.rf 
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IG^jtuiod Iniioiv it'' iiistjillatloii thfj fuinao** oiilv riMjniia*H 

the services (tf mie iimn 

^i>rinorl\ tlir worhiuif <■uvl^ exelu^ur nf sinkiii;^' t\iinl Mini intrr(st 
(ub<->Ul .iO.tHMt kr.t luiuniiitMl tu lniwri n Miid I ki 
1 '‘ 2 .) kr. “[MT t»'(l of cnlliTUtiatl' t'''inliillrd With (In' ('twts ul' till' 
(iroiuliil uietlinil ihoM- ar«‘ \ti\ h>w I |i tn tie- jTi'sriit no 

wnts for Ind ainl r<‘j>ans ha\( (iitfii'd into ih<‘ tjin-shivn at 
hanshyttan. sitter tlirrr was ii<» ..tli.a im tlir nlihsalinn of (he 

hhist-fnrnaee oas,'x ati<l th. i.vi ti snsdnh^K limit that ihi'ir is no 
pererptihle wear ot the 111 h’k w iirk aiul ai i‘l:i s altria \ rat s Wdikui)^. 
Ex[‘einlitnre ha i*}>aiiN. thrirlnia* will niit\ h.-n.ini- ie«', ssmiv m the 
reinoti' futtire 

’Dir a^j^j^h'inri at 1 consists |)at!l\ <•! iiicmil.ii Imnp'-o) \ aiions si/i-s. 
and jiai'tly ol pai ln h s sim ,1 . <1 1< 1 ii. 1 h is t. , all nit ■ tits and I'Ui - 

poses r(“«] ha-niatilr, Siiirr tli*- < oiicrntlatcs air liir fj<.ni sidplnn. 
it is not usually iirr.ss.ii\ to eaii\ tlir siutiiino hr\oiid thr pond 
reijuired to prodiicr al^mt 'dt pri <-i id a;i;^loitiriair, and to ..hlain thr 
nanaindcf in ;rianulrs h.-iow 0(1 min * 

An r\C'*ptioii to tins Is inrt with iti t hr r:isf o| (h<- \’aip eojaam 
trates from ihr laiii;^! ii\an. a elialk\ oir conlanon;^" til! pm crid Kr 
and t)'2-hS j»rr cent S This matriial mu'-t In lalcm.d mdi! thr pto- 
duet eoidaitis only 0 O'Jo pn crnl S ami as Iitth-as’Jit jk i <-rid, ol tinr 
material. 

A srrirs of dally trs|s has ]iio \» d that tin- pop.sit \ id thr arrlonn*- 
rates i.H 40 to nO V' ihnneR p'-r crnt . a \ aim- w lii<-h is \ ' i y hlrli. 

In a sintered mass, wlii'-h had hn-n iidridionally ralmird tor a pro- 
lonj^cd jieriod tin* pojosity showed a value ol 2() .7 pel '-rid 

I’p to the present, the r'''UltH of snn-ltinr have I?rrn rxeellrnt. 
X<> ineoiivenieners hast* an^'rn in tli'- hlasl iuinme owine to (hr siuelt- 
in;; ol a material etuilainin;^ considriahlr <juaiddies of tiin's 'I in* pro¬ 
portion of orein the cliarLje ean lie inrieasrd hy the use of jierlommaU'H. 
Thi.s had previously hern found I<i hr tine m the case ol hri'juettrH 
made from similar c«uu:cnlratrs on an exjau’iincntal scale. WithnO 
per cent, agglomerate in tin* eiiaigc* it was poss'ddr to imTcase, the ore 
hv 20 per cent, with tlie saine amoind ol charcoal l>iit this lias heeii 
found to he increasingly didienlt of late At tlm same time, the cohU 
of production of tlie pig iron are eonsidcraiiiy diminiKln;d. 

After 8uch fav<mrahle results, there can hr no doulT lhat sinterini 
and agglomeration of magnetic concentrates in the IVlersMon furmui' 
will find a much wider application. 
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I. Further Eesults of Tests on Pitch and Coal Briquettes 


Tlio rcHiiitH of (.•xjiernnontK given in Vo). I. {p. ef ^ p. U) ei and . 
p. 2!)f) et sc'f) an' Hiippleinentcd hy tlio following tubloN, for which the author 
is nijiler <»l)ligation to Dr Auflianser of (lie Thermo-t'hcinical Testing and 
llesi'areh F/iiioratory, Ifainlnag. For staoral \ears this laboratoi^ has made 
u stinlv of all kinds of fuels, more particularly of coals, coal briquettes, aiul 
jiitcli from (lerinany an<l other c<jiintru‘s (espeeiully Knglatid). 

Tim results of tests on about -00 English briquetting pitebcs showod th^ 
following iivorago results 

{'() Ash, 0 2 to O b per cent., averaging O'b per cent. 

(6) landing materials or substances soluble in eaibon disulphide, 6'91 to 
HI*3 per cent., averaging 73 6 per cent. 

(c) Softeningj)oint, 50" to 09^ (!. 

{<{) Melting point, 02" to 77" 

KesuUs of tests on coal briquettes made in Dr Anfhanscr’s Tliermo-Oliemical 
Testing and Research liaboratory, ilanibnrg. 
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BUIQUETTES AND BRKJUETTJNG. 


II. Cost of Heat. 

TIk' followin;: [h an extract from an excollent article entitled “The Calori¬ 
metric VuluaUoii of (k>als in its Technical and Kconomic hnjK)rtance/' ^ by 
l>r Anfhauser of Hamhiirg.— 

“ In tlie ccoiioiiiic valuation of coal it becomes necessary to find a relation- 
Hhip between tlie marki^t \abie of the coal and its calorific value. J^y market 
pnee IS uiideistood the jtrice per 1000 kgs. (ton) delivered. This price is 
dct(!nnined by the prime costs and the transport conditions, and generally 
amounts to lietwcim lo and 30 marks per ton. Hy calorific power is understood 
tlie energy of combustion coutaine<l in 1 kg. of coal. The relationsliip botwoeu 
th(‘so t\so magnitudes is determined by caleulatmg the cost of a certain definite 
numher of heat umU. A suitable basis is tlie cost per 100,000 cals., and this 
IS dmioted by the plirase ‘cost of lieat.’” 

It is calculated as follows —If, for (‘xauiple, a coal of tin* calorific power 
(1500 cals, costs 17 marks per ton m llildesheim, it is possible to buy (1500 x 
1000 calories for 17 marks, and 100,000 calones of this coal would cost therc- 
17 00 

f'ue X 100,000 *2(> 1 pf. "he general formula is Cost of heat 

price per ton 

\ xlOO. 

calontic power 

In the case of pit coals the “cost of lioat” varies between 20 and 30 pf.; in 
Hamburg, for cxamjilo, it averages 25 to 2G ])f. It seldom falls below 20 pf. 
for pit coals, but IS gouerally below tins value fi.)r lu’owu coals and brown-coal 
britpiettcs. The following table shows the cost of heat for various coals at 
ditVerout phu-es •— ^ 


iSu]ijihotl III 

Origin aii<l Descnption 
of(.’oal. 

t’dlorific 
i’ower 111 
Calories 

Pi ICC per 
Ton. 

Cost of 
100,000 
Calories. 


! 

j«'r kg 

M. 

Pf. 

Ilamhing . 

. ! Oharlosworth 

7180 

1876 

26-2 

,, 

Gonnan rougli bitiiimiiouv 

7360 

18'50 

25 2 

,, 

(Jornian briiiuetto 

7609 

18-60 

24 6 

M 

Hiowii-eoal biujiiette 

•1322 

9-00 

18-7 

Akona 

Hothal Westhartley . 

6863 

18*50 

27*0 

Lubfck 

, Rlnue —Kibe and Alma 

7713 

19 85 

25 7 

. German locomotive 

7958 

19*40 

24 4 

Klonsbuig 

SievefJ Westhartley . 

6801 

17*40 

26-6 

Scotch boohgelly 

6669 

10*00 

17 6 

Rondslnug. 

Kwald No. 3 nuU . 

7604 

21-20 

28-3 

. lUrgmoor nuts. 

7142 

16-32 

21 6 

Nicnhurgtt.W. . 

Hassinghauson . 

6093 

11 00 

18*2 


1’he cost of heat also plays a part in the calculation of freight costs based 
on moroased coats for coals of higher value. In this respect a reply given by 
the Saxon Ministry to a memorial from persons connected with industry is of 

‘ CoDtaiued in Indnstnevernn fur den Megierungsbezirk Hildahemt April SOch, IdOd. 
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iuteroj'l, .u»<l tt IS t--> ilu* efVrct that in tlio <lrUMitutmtiwn «if ilu' for 

o>al'< and lironn coals tlio In^rlicr tarills for coal' pcniut of a L’n-alcr number 
of mills t»f licat hoiiio littusj'oriod foi lln- > line -mcuhl nl mohcy 

A direct \ aiuat Joii of i n.il iccoidmo i.. j li,- , oxt oi In al, u hu ll x\ oidd be a 
HxihI unit price por 1(‘0_<m'0 . ,tl^ , lu>\\c\ii not abx.iluir, Mtice, ui addition to 
culunHe jHiwer, the n of ilu io.d md itx InliaMom m the fin- innxl also 

be consi.leied in tlx ehou <• W in n the i liou r ,.f a xui! ibir . o,»l ha \ pailicuhir 
luetliod of limio has oni la « n ni idr. n t (ut a i i \ I Im t oil u it li t ho hiolu'sl rah infie 
value wouhl hr jii oh t led 1 It oi (h i 1 1 , oni I <• I h |x el\ Hit ic m t he jni t < Im-'C of 

cual, tlieii' aio ino fi.iiiix of eoniie l hi it x | pi v in w h i« it I le i ahu ilie \ a 1 in¬ 
is made tie- h fut ili, \ aim I ion of (h.d 'I'lh \ ,»i o .ix .oilou x 

1. d'ln- “t'lloiio lonti.nt. in uhnh in iv-ii;-' idonfu \abn is lived. 

A ei-rlaiii \ at lat loll. . / .‘idialx ihovooi 1 m lou. inllin ii« i (lu pin-'of iheio.al 
ill sUeh a w a V t hat i i ■ d 'U I ion |x mi oio h-i - i h a) , d • !-< low .tnd an tin i > 

Uient of pi ha- loi ( e h dll . dx i 1 m. \ o t Im i oiih u t tie i11 i 

'J d'lie “ I oj.u all!.Ml 1 1 O’’. ’ HI \\ he ii i imnni nno « aha Me \ .duo is hxeil 

deiiniteK. \ nitain xmal I .illow .iiio«' - ■/ i l>i » p'i -‘iM holow, i an he p» r* 

111 It fed in I'olali d < ixox. hi it il xiuh diiimuit ea i i ■ < in i a i xc > d .1 per cent , 

the put ehaxei ix at Ida 11 \ to i > <be o | ho pi.. i o i oi n -o i ho d' b \ eiy. 

W ilh noiid lo tin- pi.ote.d itxidl> oi -u. h ind'fi\«aM-, the «ase <»f 

Su il/efliUul tan l*o latod .i- a Ivpiod > ounplo ‘ilox «oiniti_\ is euinp«-lled 

every apait ;i eiit.un pn-poiieai of fho n.itionai ovpfndilnre 

tor the purchaxe o! eiierL^V in lfu!onii<'f loal Inaii Ua. i,;n < "iinl i ion I lie 
railways of tin- Swiss I 'onb dei .e \ ha \ o tin i »aoi o ' allied out > out muons di lei 
iiMiiatlunN of the < .dm it. ■ \ abi' x of then i oal supph. x i' hi epio, li x) lot u nuiiibei 
of vear.", and havt p.nd tin' xuppln is un tin P'ldlsof thoii t'slx IIuh ex- 
aiii|)U’ h >K been follotu-d bv I bo pi n .ile i .nt w a \t ho sbi ppiut^ ('oiii|iainoH, elo , 
of .Swil/eiIan i, and in fn t. tho\ hn-’ toinhiii' l to form ii “ < ual 1 iiion of 
Swi.ss "I’rau'']K>rl f 'oiMp.inn x ’ In (Ji iin.tiiv xmid.ir .ttloiuptn ha<l boon made at 
a atdl earbei d.it. , but the ■•Hmts W' ro only imiividnal nlitil ’he last few ^ears, 
when the wlmb’ <pn'.slion has u'ained a ro.d iiiloio't on \aiimis jirounds. Al 
fir.st the toeiinieal .luthni it n s (boarils of puhiu; work ■, oh 1 1 1 u i(y workH, ete.), 

• trafTie (HUUfianiex, and lar^o mdusMiai ii'i'Ih dolonulin d to older theii eoal in 
sucli a wav as to more or h-sx perimt of pavtiH-nl on its < alotdie power. If ■'iieli 
attempts become general .md .spioni to inod'-r.ite Hi/ed mduHlries, the profier 
Sointioii appears to bo m o<unbjnuUon foi the common pnteh.iKo <if (.-oal, 

Suc’h atteinpts for the eonitnon inl'-ri.Nt have been made on Nevr-ral occawtoriH 
in South tJeriJiaiiv, ospi-cially by the I nuin of Soiitli (b-iin.tii IiiduHtricH m 
Maiiuhoim, Kurther, the Voroin fui rcuen.ni;sbot neh mid liauohiickarnpfmi^f 
of Uamlmrj^ lius been brotieht into jiroinmonoe .is a lombme of itulmitrieH 
luuing for its object the mspe4-lj<m and iinproveineiif, of the iiriii^ inibistry in 
all Its brandies. 

\11 these endeavours ate to be praised, since tin- present state of industry 
demands the greatest iwssUfU- rctluetion in the prixfuction and working cAittls, 
and as the above examples show, this cun be best effcctod by a combination of 
common interests. 
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BEIQUETTES AND ’ 

IIKFKRENCKS TO LITEKATUUE. 

1. Zehn'hrifl (let Vereinea dmischer/nymieure, 1906, p. 956. 

2. Zeitsi'hriftfiir Dam/ifliettel- iiwl Ma.vhhienhetrieh, 1908, N’O. 31. 

Jnhiesijirirlile liet V ere ms fur Fenernuyslelrieh mid Huiichlekampfwny, in 

Ilamhury. '■* 

1. Or .Viifliiiusor, YorUsnuijen uber Jlreiutoffkmide and VerbrenunnysproKK, 
llamimrg, 1908. 

III. E. Helbing and J. Hemmerling’s Patent Methods for the Pro¬ 
duction of Pressed Peat Blocks (D.H.P. 130,02.5 and 179,04.5).* 

A inotlioil ('Oiiiliitiinf,' tlio^e two intents has in Uic last few years givep 
eveellenl results on an e.rperiinental scale. It consists in mixing the rough 
wet peat with I to IJ percent, milk of lime and O’I jier cent, of pyrolirtite, 
removing the enclosed air and the bulk of water by compression, with subse- 
ipieiit drying of the resulting blpcks by exposure to the air or by means, of 
waste steam. 

The admixture of the peal with milk of lime (Melhing, D.U.P. 139,625) 
assists briipietting l.y reducing the slimy nature of the material, while the 
small addition of pyrolnsite (or some similar inaiigancse compound which 
readily evolves oxygen) promotes readiness of ignition and burning. 

The lleinmerling pre.sa is designed to remove as completely and ns rapidly 
as possible the air and water from such wet materials as peat, coal slimes, etc., 
while retaining the whole of the solid constituents. 

In principle, the arrangement consists of a suitable press whoso mould has 
a base and cover of hollow plates, tlie air and water laiing forced into the 
interior through hue liolea m the plate walls in contact with the material 
without loss of solid particles. 

Fig. 77 shows diagrammalically in section the scheme as applied to a 
simple hydraulic press, while figs. 78 and 79 show the plan and .cross sbetion 
of a hollow plate. 

The hollow plate, conveniently made of cast iron, is provided with a .; 
number of deep longitudinal grooves 6, whose total cubical capacity just about' 
corresponds to the volume of liquid contained in a layer of material to be 
compressed. The bridges between the grooves are pierced by fine vertical;,' 
holes r, which widen out towards the top and open into the horisohUd cross 
grooves d; . 

Millml of K’ori'iitr/. —A drilled plate forming the base of the fram^*.; 
shaped mould y, is laid on the press plate e. The mould is now filled up td,a< 
certain definite height with the moist material,,.and a iiollow plate « thep 
inserteil. A' sieve plate / is now laid upon the hollow plate) follovyed if s- 
necessary by a piece of cloth before the introduction of the second la^r-pl .(*- 

' Owned by the TerfhoU-Gesellschaft m. b. H. Dresden, PUInlUer Street 80, where". 
a email ekperimental plant is installed. Thetuethod is.also patent^ jn 
No. 10,187,1908, and No, S5,ere, 1901. 
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tuaterml. In tliin way as many layers as Uh? li<Mi»:ht of the press will permit 
aro hiiilt up. Of <-ourse a hollow phate could be placed under the lowest layer 
of material if it is I’ousidcrcd advisable. 

When the pn-ss coiiies into operation the inoti<u» of the plunder causes all 
the* air and liijind (o be driven out of the various ]a)’ers throu^di the ehanncls 
r and tli(' cross ;;ioo\cs i{ into Ihe ^u’oovt‘s h of the hoIlOw plates a. 

In these ^noovu's there exists .i eertaiu {uessure winch rises as the plun^'or 
of th(! press IS (Invmi upwards, and as a rc.sult the wati-r removed is prevented 
from eanyin;^^ .solid jiailicles with it. To a certain extent air is drivim out 
the grooves h on mereasin^^ the pressure, but this is not possd^le m the case of 
the w’atcr, suns' the grooves are of siifhcioiit ca[iacity to retain the whole of the 
water forced out of one layer. 

On a working scale, the production of pressed peat bltadvs by tlic above 
metluKl IS earned out as lellows. The wot turf cut from the moor, without 
any preliminary treatment wliatovi'r, is intimately mixed in a mi.xing machine 
with 1 to IJ percent, milk of limoand t)‘l })evcent. of pyroliisite,and freed from 
a part of its high water content m a preliminary hydranlie press having a 
monlil 1 sipmre metro m section and r>() cm. high. The cake is then again 
loo.senod in the mixing machine an<I sujiplicd to the main press. 

The moulds of the main press are divided .so us to produce 28 blocks t>f 
20 X 20 X 8 em. in size at one opc'iation, and are provided w ith small wheels 
HO that they can be moved about readily The complete operation of pressing 
la.sts about (10 seconds, divided up as follows’ 10 seconds for introducing the 
moulds, 10 seconds for the compiession, and 10 seconds for removing the 
moulds. The output, therefore, amounts to 00 x 28= 1080 blocks per iipur, or 
1.'1,410 ]>or shift of 8 hours, or 40,820 blocks [ler day of three .sliifts. 

Since the weight of the linished block is at least 500 grams, the output of 
a press is about 20 Ions per day. 

The blocks uro removed from the moulds by hydraidic power. In this 
condition they always contain 58 to 00 per cent, water, a figure which 
corresponds to the amount in wet compressed blocks of brown coal. The 
water content is further reduced until it r*‘aches a value of 30 per cent, at a 
maximum. 

The diminution of the 80-85 per cent, water contained in crude turf to 
58-00 per cent, by hydraulic compression docs not appear to be very consider¬ 
able, but the following calculation will show that, as a matter of fact, by far 
the greater proportion of the original water content has been removed: 100 
kga. turf w'itb 85 per cent, water contain 15 kgs. dry peat and 85 kgs. w'ater; 
100 kgs. “ pressed jieat ” with GO per cent, water c<mtam 40 kgs. dry peat and 

60 kgs. water, 100 kgs. turf, therefore, will yield 1 = 377 kgs.'of 

40 

“ pressed peat blocks,” which contain 15 kg.s. dry material (40 per cent.) and 227 
kgs. of water (60 per cent.). Consequently 85-227 = 62*3 kgs. of water, 
equal to 73*3 per cent, of the original water content, has been removed from* 
the crude turf by liydraulic pressure. 

Subse(juent drying is cither effected artificially in drying chambers heated 
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by waste steam from (ho steam onjime. or hv t (m summer) (o the air 

m drying Steam drying takes -4 t»» .'hi lu»ur>. air <irving alnml G days. 

This combined methfKl for the |n(Hlnril(»n of eomprt'Ks^yl jx-it I'bn-kH Ijas 
not up to the presont fo.md working i.nj on (li<^ largf sedi'. but i( »h 

xliortly to reach this sta^je 

• ^ith !‘ega!>l (o tin* pi«»babh' ul^taIl.^lam and woiking »*'s(s, iju' folli»wtng 
is taken fr«nn a i\deulation «»f tin' piolil'' made \>\ tin' of tin- patent 

rights ('rorfiiol/(o'> m b H I >u'>drn) for tin-author 

{<t ) t oM <;/ / 1 , 'fi 

of a |>eAt briquette faeton foi an output ol in double loads dno tons) per ' 2 \ 
hours, w ith a steam boder of 1 .'u) Mpiate mei les In al tug ''Ui fa« e, I >ie«im engine 
of r_H) It. I*., *J inuiUL' imu bines, ,'i b\dr.iulie ]>n' mh, diving at rangomenls and 
accosSOneH, ineludmg liuddniL'". «liinim'v. et.etion. el* , and a wotking «apitjd 
of marks 

Total (u) M. 


(//) H’-e I ini/ ( 

]ier double load ( 10 tons) p« al biiqnetle'^ 

Hough tillf (about 10 eulne inelies 1,'iOOM 

Workmen’s uiiges *. to oO 

Materials (lime, p\i«>lusite. i*i.- ) 0 hO 

'I’oUl tnaOllM 

Consequently tin- eo-,ts p«>r |0 double lo;nU (l<>0 pel 

day of it sliiftR* , (t.VlOo M, 

Additional charges for manager, it foremen, 3 hreineii, turf, 

oil, etc, b.r tiring . . - -lO-OO 


[hire working costs • 7‘MtOO M. 

To this must Im‘ added for *lepreci(\lion of the cupiiHl eo-^ts 
(2 |)er c(‘nt mi buildings, lo j»cr eent. on uiaehineH, 
engines and boiler, 1^5 per cent- on bolls, tracks, I'm.I s, 
etc.), daily . 37 20 „ 

'rotuhW^ 737-^O M, 

(r) (itnernl f'J•]>( imru. 

Special erection work, daily .... 129 nO M. 

(tl) Total Woikiwj t'oftn, 

ToUl(A) . 737*20 M. 

Total (c) . . 129-50 „ 

Grand total . . HOG-TO M. 

The oort* of production per double load are tUorefore 8f5'67 NL 

With the costs of profluction at this high figtirc, a reaHoftftble profit can 
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Oijly te obtained by a correspondingly high selliiig price, and #hether or po 
this can be obtained for pent blocks,containing 25 to 30'pen cent.'of water, ai^ 
a not inconsiderable amount of asli depends upon the existence of extremely 
favourable conditions (see Vol. I. p. 618 ef seq.). 

Mued hrii/ueUei of Pml and Anihranie or Pit Paul Dust can be pre* 
pared by the same method without the use of other binding materials with 
good results, t)ut it must bo possilile to l)nng together these various materials^ 
which usually occur in districts more or le.ss roinotc from each other, at a Very 
low cost. 


IV. Briquetting of Coal Slimes by J. Hemmerling’s Patent 
Method (IbE.P. 17!),04.5). 


The wet slimes as obtained from the co,al washery, the .settling or clarifying . 
tanks, are simply compressed under a iiressurc of 5(10 kg.s per sq. cm. in a 
hydraulic press by tlie method described on p. 201 ' I sn/, No admixture is 
made, and tlic water contained in the slime is forced out down to a residual 
content of about 10 per cent, with the aid of hollow plate illustrated in Hgs. 
78 and 71). 

In the experimental plant of the Torfholz-Ocsollsehaft of Dresden, the 
author was present at a niinilier 'of tests on the briipietting of washery slimes 
carried out during tlio siiminor of l!)01). The te.sts’wcro so successful that 
the water pressed out was almost perfectly clear. While the freshly pressed 
hriipiettes were not very strong, they soon hardened in the air. 

According to the report of Dr Friedrich Schmidt of Dresden, briquettes of, 
various origin prepared in thi.s way gave the following results:— 


Wat 01 
A.sli 

Caloiilic value 


Coal Slinifl nriqiu-tU's from 

GciRTtl Blumenthal 
Mine. 

Klaniiiig Oas | bituminous 

Coals. j Coals. 

8 66 [)er ocni 

irai 

6511 

4 ’40 per cent 

28 76 „ 

4904 

4-29 per cent. 
27-37 „ 

6194 


(!oal washery slimes have also proved suitable for binding Bne coals of not 
over 2 mm. in grain size. Tlio mode of operation is the same. 

V. Briquetting of Flue Dust by Hemmerling’s Method 

(D.R.P. 179,045). 

Tlie briquettes are produced from flue dust intimately mixed with a stnaU 
quantity.of lime water in n hydraulic press, as described above, under a pressure' 
of 500 to. 700 kgs. per sq. cm. Kemoval of the air contained in tbe dust ‘ 
is effected by .means of the Hemmerling hollow plates. cnsnw complete 
binding the pressed blocks are stored in the air for 5 to 6 days, , 
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. Examination of a immixT of line-tiiist briiinettos iiumIo in lliis "ay, in tlie 
light of the requircinoiits laid down on |i. 14, liaa givoii rise 1<> wntUui roiairts 
describing very fnvounible results. 

Or Friodrieli Siliiuidt of Oresdeii doloriiiiiusl Uie h|><iilio gravity of the 
briquettes a-s 2-14 ui 2 3o, the (lortwity or cM|«,Mty ha- ahsorloiig water ss 
2t)73 to 23-12 volumes |ier eeni , anil foninl that after ‘ to I lioui s ex|«)Kiiro 

to the aetioii of a enrrent of -team at 110 to l.'ef (' the lies had 

undergone uourct ly any m cxtt'ni.tl upprartinri'. 

In the Konigheheii Mechanic, h TeehiUM hen t'eranehsan.lall, Orewleli. 
several fliicdusl hiaquetles wore Mihjeelod to the a, lion of gasea, both neb 
ami |KK)r in earlain dioinle, and oorres|mn.ling in oonii.oMli..n to various hliisl- 
fiirnaeo gH.ses at tomi.eratnrea l.etween SOO and lUOU f 'Ho- resnlt showual 
that ill no ca.se did the strength fall helow that of a sinoillaii.saisU o»ia«ed 
briquetu- Whieh had heen made at the Koiogshutte ll.\ hv I he Hand lime 
incLitcx!. 

.\t the same Imie the new llniinierhiig inelhol shuw , the advantage over 
this [irneesH of heiiig e.iiiHideiahlv elieajiei 


Tdb. 
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DeuUschei RaUer Oeweikschuft, 7, 80, 130. 
Dextriu, 47. 


DtUVrannal mix.T, 179. 

Distiibutiijg tiihle, U'3. 15.'. 

Dn'ilK-lst.-iil. 31 

I i .i -loll pu '-s, 107 1 l‘i 

Doilmuml rtiinii, 36 

Ih.utinig 164 

Dio}, pt.-.'.. In; no, 129 1311, Im. 

1 0 iitti di \ fi, "I 1 OO 

Pry -epai.ilioii, 9l 
Pi V«'is • 
kdi--i. 102 
I'"' llii- I .V /.u ol. 1 , 1(1.’ 
lilolidid, )ll2 

Mollc I A I’f. i|. I, Dm, I III, n, , 

[ IV'I 1 \ ,V I l< ' k hrg, 91 ‘Ml 

/•‘Hr, 1"2 
I 0 \ iiiiT, 93, 1 39 

Pi.drtmgi 11 iilniii-11 \ \ , ,5(1, 151 

|)iii-6> tt; ( o|,j,. I W'.iiK-. .m 

Ibjiiki II-' ig, 31. 6.'., s; 

; M is, liim III il'llk 1 i'i_ I .|l 

lliip!<-\ |.t.'s 1 :•< 

] hist < s\ \ lOt loll, '.I'-. I'K 

i;-1 Ks I i’ii -ii..kiti^ M. \. '*1 
Miiim I 'm. 1 .ill 
j K'liMiii, 2'*, i". 31. 10 ' 

— si.all dt \ M , I "2 
iMn.il'i (i.'W.'i ks( ball, ; 1, 79 
i K-g 1-1 i-jin tt's. 19, 2.'‘* '.I, /., ''I 
I 1" l"i, 97, 11 ’ 

I I'.lviii 111, 15, 197 

i l‘;k?Klll \| llkin.lllil lill;;iH‘ll< -''pillJlt'il Ui9, 
I 197 

i l^l(‘l■lll' tii'ioii |s 37 • 

I - iMi.tots, 115. I 17. i:./, 165 166. 171, 

j 186. 

Kli rl I ir.d '‘lli'l . 50. 1 ■- y , 1 96 

I7lllpi‘lol pl'-ss, I2 I 130 
Kiiipirw I uni \ .Si' 1 1 Co , 4s 
Ktiksoii, 159 

I-'a I i'"iil, 31 
1 F'-giii, 31, 's() 

I Fi llin r fi 

I <k' il dust lii itig, 186 I .’19. 

1 - - .H|.|,ly, I'jil. 

j Dium diy*i, ln2 

Kpv<i 1\ingii"/./]'', l.'*6. 

-tub'- limiiier, 46, ISO 186, 

Imojiu- aggloiii'-talcs, 195. 

-i)!i s, 196. 

I'ltie bnqm ttijig nf, "8 8"'. 

Klaim' licaU'i diyi-m, 94 
I'iogli' (got, 43, 161. 

Film dust, 7, 9, 10, 85, 148. 

- - - - iMi'i'iell's, 20 27, 61, “8 80, 209 

-IlliijUi-tfiiig, 29-32, 31, 6.5, 61, ti6 

68, 76, 79-80, 85, 149, 153, 193, 208. 

--- lead healing, 31, 81, 88. 

Hiixrs, 30. 

ForhgMUi, 169 
Franklinil**, 5, 47. 

Fimdeiislinlte, 8, 38, 83. 

Kiiodncli'AlfiedhutU!, 60, 64, 131, 153. 
Friedticli-Wilh'lmHliiitfe 62 148. 

Fritting, 29 



212, 


BRIQUBTTBS ANP BEI^lfEXTINO. 


Kqlds, 105. 

■Furnace lining, 14, 184. 
Fuaioa, "SO, 48, 06. 

-teun^rature of, 41. 


Galhkaiih k Steuakt, 30, 50. 

Gaft ohain, 170 . 

Galmei, 4, 69. 

Gas producers, 169, 176, 179, 191, 198. 

Gates, 30, 60. 

Gellivara ore, 27, 60. 

Georgs-Marieiiliutto, 80, 65. 

Oiessener Braunsteinbetgwerke, 46, 183, 189, 
197. 

Oriess nulls, 90. 

Gvondal bn<iuetting nu*tlio<ls, 29, 42-44, 8G. 

-plant, 158 el seq. 

-— channel kilns, 142, 169, 179. 

-- droj) piesa, 109. 

—— magnetic scparatnis, 163-164, 173. 

-shaft dryer, 102. 

-wet ball mill, 163, 172. 

Grusonwoik, 91, 93. 


Haankl, 49. 

Hand moulding, 28, 32. 

Hardening, 60, 139, 144, 1 17, 150. 

Haske, 36. 

Helbing, 204-208. 

Holstngborgs Coppurverks, 43, 129, 159-161, 
176-178. 

Heminerling, 201-208. . 

Hengstenberg, 76. 

Henzel, 30, 52. 

Ilerning Biiquetto Factory, 43, 159-161. 
Ilertol rope press, 107. 

Hofmann ring furnace, 44, 65, 142. 
Horizontal jn’oss, see Bruck Krctschel. 
Hull'elmann, 31, 70-72, 87. 

Humboldt Mascljinenbapaustalt, 91, 93, 131. 
Humboldt-Surinann press, 131. 

Hydrated silicates, 63. • 

Hydration, water of, 32, 52, 54, 86, 193. 
Hydraulic presses-— 

Astfalck, 138, 

Brink & Hiibner, 131. 

Briick Kretschel, 116-122, 156. 
Hemmerling, 204-208. 

Roiiay, 82, 131-138, 157-158. 
testing, 14-16. 

Hydrochloric acid, 30. 


Ilsedkii Hutto, 30, 52-54, 94, 105^ 110.’ 
Iron, content of briquettes, 27? 44, 47, 49, 64, 
160-161, 171. 

—— molten, 29, 84. 

' ore, 3, 11. 

^ as bond, 3d, 52, 

—— pyrites, 5 ; see also Burnt Pyrites. 

—~ sands, 50. ■ . . . 

—- eWaif, briquetting of, 1, lO-H, 38, 34, 
39,82-85,98. . . , 

Jacobt, 29. 
jolianssoo^ 48, 176. 


KBRFBlRY, 81. ■ ’ 

Kertsebor Eisenwerke, 29^38, 130, 
Kieselguhr, 31, 64, 81, 87. 

Kleber, 30, 31. 

Klcist, 30, 54. 

Kuniger, 30, 58. 

Konigshutto, 60, 100, 105, 181, 146-148. 

Labouu, sec Costs. 

Landin, 31. 

Lang k Fiey, 30. 

LAngbanshyttan, 197-199. 

Langcnbraliin Mine, 76. 

Langloan, 29, 30, 32, 

Leail-bearrng Hue dust, 31, 81, 86. 

Leeds Metal Briquetting Go., 84, 
Lehmann, 31. 

Lime, 30, 56-59, 63, 143-148, 153 

-milk of, 30, 57. 

-slaked, 30, 56-59, 87. 

-watei, 32, 85 

Lime-sandstone, 59, 105, 111-119. 
Limestone, 29, 56. 

Loading, 137, 171, 178. 

Lowentiuil, 31. 

Lurmann, 111. 


Magnesia, 58. 

Magiiesium carbonate, 30, 57. 

-chloude, 29, 31, 35. 

-sulphate, 29, 81, 34, 59. 

Magnetic iron ore, 3, 41-60, 69,147,158 « 

--agglonieiates, 25, 42, 47, 19 

-briquettes, 22, 159 el seq. 

Magnetic .'Separators, 91, 197. 

Maize, 31. 

Manganese oies, 4. 

-agglomerates, 192-195. 

-biiquctteg, 21. 

-brnpictting, 68. 

Munsfeld (iewerkschatt, 6, 6, 29, 31, 33, 81 
Markinanii, 159, 197. 

Marlon, 19, 31. 

Masiit, 31, 72. 

Mathesius, 63. 

Moister, Liiscius& Biuning, 65. 

Melting loss, 82. , ' 

Mosabi ores, 4, 47. 

.Metal briquettes, 21, 28,'24; 82-86.* 

-swarV 10-11, 32, 84, 82-88. 

Metallurgical products, Z-IL 31, 81. 
Metallurgiska A.-B., 42, 159. 

Mewes, 31. . . 

Miners de Sierra Menera, 179. 


Miiiery & Soudry, 3U - v . - 

Minette ores, 4, 8, 66-*67!. '' 

Mixed briquettes, 78, 208. • . ^ 

Mi.’ccrs, 58, 69, 108-106, 144, 48, 153, 161 
Moistening, 29, 93; 102, 105. , 

Mrticfnfp content. .58. 93-106; 147..166, .1 


^ees, 31. 47,, 64-66, 30-81,37. 
rl*&-Pfeifer— 
aimed dr^er, 140,^47.; 
am diy^r,. 07-100. • - 

indshaaittiav, 197/ - 
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N^rUTHU,!!^ «1, 80. 

N»tion»l Hetallurgicsl O ., 46-47. 

Kay & Strauu, 85 

N«w Jersey Zinc 0 >., 18 . , 

OHEK ZLukoxy<Unle;;e, 10, 3J. 87. 

Ore Briquetting rommihsioii, is 
Ore aejHirators, 91; also Mngiutic 

araton. i 

Ore*i*“ ., ! 

• Concentration, 4, 91, lol I 

Crude, S-4. 1 

Prejiared, 4 -5. j 

Koasted, 6 6. ; 

OwJilluting roll mills, 1J^9. 

Tarakfin, :n, so. 

Pattuison, 180. 

Feat blocks, 204 iOn 

Fennsylvaimi Suel Co., C. 

PrU'rs, 50 -51. 

Pctersson io»»ter, 20, 15, 8o, I'.-i. 
rutroleuin, 31, 46, 60, 72. 

Feti-y & lleckuig kiln, 91-06, 180. 

Phnsiihnrus coutenl, 17, 160 161. 

Pitch, 31, 48, 69, 81. 

Plaster of Paris, 31, 85, 58, H/ 

Porosity, 16, 160. 171, 199,209. 

Preparation of linquelUng malciial, «. > 
KJj. 

__ Flogbuiget plant, 161 d 

‘’‘B.ur Kr.l.d.,1, 14, M, 60, 111, 111, 
147. 

Omfliubal, 33, 136. 

DorsUm, 107-110. 

Dunkelberg, 130. 

Emperor, 122-128. 

Gibndal, 109. 

Heriel rope, 107. 

HumboMt-Sarmana, 131. 

St'huring, 130. 

^hwaw, 130. 

Tigler, 130. 

*8 aJ,.. Uyiiwulic I’rawi. 

Presaurea, 110-111- 116, HO, 11,-, > 

208, „ 

Purple ore, s€^- Hni at Pyrites. 

■ Pyrnluaite, 204 ; «;'■ <*l*o Maiiganosu Uies- 

QaAKTZliOL cement, 31. _ 

Quartz-hme method, 39, 59-01, 87, 143 148 

RxpoecHiwnz, 4^, 86 

R^uotion, 14, 50-61, 68. 

H^nke, SI. 

^m,.iwnsoftp, 

Hesiatauce furnace*, 30, 48. 

Berolving Meclnc furnaces, 39, 50. 

Rinff furnaceei-38, 44, 65, i42. 

6, 62,91. US. 176, 198. 

iBo«ft»t*, ** 

-ftoH cinaet, 9. 58. 

,— cnwliets, idO. 


R, m»y, 29, 82, 86-40, 82-S4, '86, 131-138, 
157-168. 

—— press, 131-138. 

Rojie press, 107. 

Rotary cru.'^hiT, 89. 

-* pump, 166 

UoUHo, .31. 

Kudolpli, 69. 

Kutliciiborg, 30. 18. 

SArii'*m‘’’iK Mfbilll'ukt Itwcike, 84. 

SalauKiut Unqiu-tte Wmks, 122, 

Sal/gitter Ole^, 43, 

S. imU ikea. 176. 

Sclimi'lt., 20'. , , 

.Stdiuclil' imutia J. Ki<'aii'r, 31, loO. 
s.liuin»clui, 29. 31), >5, .’'I, 57 61, 86 87, 
I 10.1, U3 118. 

Scliunng pi' S', 130. 

' S. liwaii im-sN, 13". 

.'M'4'na Ct!4('Usrliiirt, 31, ''3, ^4, 103, 119- 
! 153. 

; Sen, 29, 16, Ml. 

1 Si-lhii;< pru e. 17H. 

Sepii.ktnt^, 91 , S'-' Magiielu: Sep.iratorH 
) Shall .aj'gb'mi'iatoih, 29, 46. 

- .li).-rs. 102 

S shaking 91, 16.5 
I Sn-g' iliiml l"a^^e^^ spin, 148. 

'< Su'Ving plant, 91, 118, I‘‘'9. 

I Siawn' i.'‘hiicli, 33, 44. ^ 

1 Sinl. img aftn InKim Uing. 28, 42 lo, 63 

I-h.-t-.ie hriquelUiig. 28, 4r'. 

I_P-m)" rfilun', 41. '»3 

1 Slag, hla>4l fiiriiA'-o, 3i>, 31, Oi 
1 -.siiIkI, 63, 1 19 


. 19 . 26 


/me, 10, 25, HS 
Slim*- Hvpanil'tiH, l'*3. 

.Siii.‘lhiig hriquctii:)., 1 
S-)ilmm ('.irl'oiiate, 31. 

—— Hiilpliut'', 32. 

.Spatlnr iron oie. 5, 30, 5:i, 57, 91, 118, 19-* 
196 . 

Sump liattfrM'M, 90, 197. 

Suich, 31,81. 

Ste;"!, 160. ^ 

yp'fl swaif l>ri'im'tt'‘s, 10, 21, 24, 8.^-8o. 

.SU'in, 30. 

Sleu.'irl iV tlalhuilli, 56. 

Slgacbroakcra, 89, 174, 197. 

Htorugo, 155. 

StraHclutz, 30. 

^:S;fc”td 42,47,160 161,17.,19-1. 
Sulphimc acid, 80, 58. 

SutHitTc, SiToaUmaii, lit'!., 122-128, 1<7. 

Swarf hrmuettoH, 11,83* 

.Sue<lUh bri<ilU',Uiug plants, 42 tt wq., 158 
d seq. 


Tar, 31, 47, 69. 

Tluu< 30 . 

ThoiiilintKia, 31- 
Tigler pic'm, 76, 130. 
Toggle iolut pie**, 130. 
TorHioh Oeaellsciiuft, 204. 
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Trainer, 31, 79-80, 88. 

Trzynietz, 46, 184, 189, 190, 192, 193, 
Tube mills, flinthtone, 164. 

-.Grieas, 90, 175. 


Walkum, 74. 

Washery sand, 30, 53, 

Water j'lass, 31, 62, 64, 87. 

Wedding', 5, 12, 13, 17, 28, 30, 62, 69, 72. 
W(»i8koj)f, 18, 28. 

Weiss, 28 84, 56, 84-85, 88 


I Weissmann, 31. 

Wcunstri>m, 169. 

White metal, 11, 23, 24. 

Wiener Briketticrungegescllschiift, 84. 
Wolliishmite, 31, 60. 

Worm distiibutor, 189. 

Wu8t, 31 


I Zkitzkh Eisengiesserei, 102, 130, 189. 
■ Zine blende, 69. 
i /inkoxydanlagc Oker, 10, 31, 81. 
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